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Here A Guaranteed 
At Last! FLYING SCALE MODEL 


MODEL ENGINEERS: 


CURTISS FALCON 


We guarantee the Curtiss Falcon shown at left ¢ be the 
finest Flying Scale Model Ever Produced from a con mercial 
kit! Designed by I. Sturiali. The very plane you see ) 
lustrated was built by a 13 year old boy from one of our 
regular sets without assistance. You can easily do as good 
a job by following the simple full size diagram and instruc 
tions in the kit. 

We guarantee that the correctly finished plane must fly 
200-400 ft. or Your Money Back. j 

Capt H. J. Loftus-Price, Editor of Model 
Airplane News, has personally flown and 
inspected the same Curtiss Falcon model 
shown here and certifies that it has his full 
approval and recommendation as to flying 


performance and accurate scale reproduction - 
of the real plane. 1) - 
. = 


Model has 17 in. wingspread, 3/4 ounce 
weight. Ribs, nose block, metal parts, radia POST 
tor, sides, etc., are all either partly or en PAID 
tirely finished. Full size plans, celluloid 
wheels, extra dope, etc., included. You will 
be flying this model in 90 minutes after you 
receive your kit! 

Get your Curtiss Falcon today for only 

hi > 


3: 


$1.95 post-paid. I P 














COMPLETE MATERIAL 
KIT 


Enough material to build 3 Light Planes 
Sent postpaid, packed in strong paper tub- 
ing. Kit includes the following: 
Retail 
Selected Balsa wood in 18” length 
Lb pe. 1/37" x2” - sites .05 ONLY 
1 pe. 1/16” x 2” aegis eee -05 a 
6 pes. ? eer d 
pes. 1/8” x 1/8 ‘2 
pes. hs ia. , a ° . eee . 00 
pes. 3 d 
” x 12” bamboo PAID 
it. No. 8 music wire 
ft. 1/8” rubber 
light and strong propeller hanger 
sheets 24 1/2” x 20 1/2” fine tissue 
ozs. Crescent Special dope . 
oz. Crescent cement 
pr. 7/8” balsa wood wheels 
very light brass washers 
small eyelets 


& boae & bOboe O uty lv be bo be 





Total Regular Value 
YOU SAVE 50 CENTS 


90 CURTISS FLEDGLING KIT 


POST 
PAID 














ee . “e. For the first time in model history a perfect flying scale model of the 
a ee eee famous navy training plane—the CURTISS FLEDGLING is available 
block, all material cut to size and shape, instructions and to you. Semi-constructed kit of this 22” wing spread ship, sent post paid 
full size drawings, enough dope, ambroid and Jap. Tissue. for $1.95. This model has been tested and proved for 300 foot flights, or 
Fe tee IMBELS DEPT STORE CONTEST better, by Capt. Price of Model Airplane News, instructors and students 
Announced Morton Nussbaum of 1457 Wilkins Ave., Bronx, at many schools and airports. Model builders devote your time making 


N. Y., received a large silver cup with his name engraved this wonderful model which really flies. Just imagine, out only a month 


Fa £3 = mstte oe” and hundreds of letters pouring in on us every day. 





CABINAIRE JR. KIT | LU 


_ . . POST 
This very popular cabin model is PAID 


very easy to construct. It is an indoor and outdoor 
flyer. It has a wing span of 24”, an endurance of 
1'4 minutes. Semi-finished kit including all neces- 
sary materials, semi-finished prop, instructions and 
plans. $1.00 p.p. 


CRESCENT MODEL AIRCRAFT peenee’x y. 
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WITH 
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es KEY TO NUMBERS ON THE ABOVE MAP — 


. New Zealand 
Australia 

. Philippine Islands 
India 

China 

Japan 

Russia 

Hawaii 

. Vancouver Island 
. Alaska 
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MopEeL AIRPLANE NEws has made a 

rfect landing in every corner of the globe. 
lot at the map above. All those lines, 
with New York, the home of MopEL Arr- 
PLANE News, as the starting point, repre- 
sent hundreds of readers in the foreign 
countries designated. Why? Because 
Mopet AIRPLANE NEws is just “another” 
Aviation Magazine? 

Certainly not! 

It is because they know that for only 
fifteen cents each month they receive a basic 
education in aerodynamics and the aviation 
world in general. They know, too, that by 
learning in this manner they SAVE 
MONEY. For instance: 

_A course (book) in aviation engines 
would cost you at least .............. $ 5.00 
A course in aerial radio, likewise 


would cost you about ............--.--- 5.00 
A course in airplane designing would 

cost approximately ....................-- 5.00 
A course in gliding and soaring costs 

aa SS “Eas 5.00 
A course in aerial navigation, also, 

would cost about ........... spcmsaasie 5.00 
24 plans for model airplane construc- 

tion @ about 50c. each .............. 12.00 





This makes a total of approximately..$37.00 
All these authoritative courses have been 
ublished and are now being published in 
ODEL AIRPLANE NEWS. 
Now—as these courses (the engine, radio 
and designing are appearing in current is- 
sues of MopEL AIRPLANE News) form the 


ll. Yukon Territory 
12. Canada 

13. Mexico 

14. Great Britain 
15. Germany 

16. France 

17. Switzerland 
18. Italy 

19. India 

20. West Africa 
21. Brazil 





ground work for successful careers in avia- 
tion, you can readily see the bargain you 
drive when you buy the magazine each 
month. At cost of fifteen cents a month, 
you obtain everything for which you would 
have to pay so much more if purchased in 
book form. 

Isnt that convincing enough? 

Naturally we haven't mentioned the other 
interesting features of this great magazine 
of the air. The articles on famous airmen 
of the Great War and of the present day; 
the Aviation Advisory Board, (the mem- 
bers of which only too willingly will answer 
all and any questions you care to ask); club 
news of the American Sky Cadets (spon- 
sored by MopEL AIRPLANE NEws); and a 


MopEL AIRPLANE NEWS, 
570 Seventh Avenue, 
New York, N. Y. 

U.8. A 


22. British Guiana 
23. Trinidad 

24. Virgin Islands 

25. Porto Rico 

26. Jamaica, B. W. I. 
27. Cuba 

28. Canal Zone 

29. Turkey 

30. Sweden 

31. Newfoundland 





hundred and one other things that mean 
so much to the aviation enthusiast. 

Then there are our covers; Ever see any- 
thing like them? Beautifully finished paint- 
ings of wartime planes in action. Look at 
them—they stand out on the news stands. 
Notice how we have purposely framed them. 
There is not a-word of type on them. 
Why? So that you can cut them out and 
have them framed to hang in your den. 
Bet you never even thought of that! 

Fill in the coupon below. Then sit back 
and enjoy the fruits of having driven a good 
bargain. We'll be satisfied, too, because we 
want to enter your name on our ever-grow- 
ing roster of international aviation enthu- 


Siasts. 


T am enclosing check (M. O.) for $1.50 ($2.00 in all countries outside the U. S., 
and its possessions, or Canada, Mexico and Panama) for twelve issues of MODEL 
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Vol. V 


In Our Next Issue 


We told you last month that we would 
have a lot of surprises for you in this issue. 


True to our word, here they are: a three- 
CON i | ig view layout of the wartime S.E.5: bio- 
graphical sketches of Rene Fonck and 
Ernst Udet, famous fighters in the World 
War air conflict; and the monster slogan 
JULY 1931 contest we are launching with real cash 
/ prizes. 
Not bad, is it? We think we'll do the 
same stunt this month and give you just a 
$100 in Cash Prizes for Ten Words 3 partial idea of what the August issue has 
Announcing a Monster Slogan Contest in store for you—and then spring some 
big surprises in addition. Sorry, but it's 
The Airplane Engine (Chapter Two) our idea of a good time all round—and 
By Lt. (jg) H. B. Miller 4 something tells us you age with us. 
The Bechenton Tynes First, let’s tell you about the Quarter 
idi i cival M hite 7 Mile “WHAT-IS-IT?” model airplane 
Gliding and Soaring _—_ By Percival and Mat White sean. anaes ds hoe sak Oa 
Final Instalment tiple Rubber Band Motor? Well, Cole 
; . built this “WHAT-IS-IT?” and it will 
How to Build a Tandem Flying Model amaze you. The model can R.O.G., it’s a 
By Prof. T. N. de Bobrovsky 9 tractor in the sense that it pulls, and it’s a 
Just the Thing for an Endurance Contest —- ae the motor is enclosed. 
ait and see what it is. 
Rene Fonck, of France By B. D. Kneen 14 oq «- 
A Thumb-Nail Sketch of the Master Duellist of the Air ae co a ea Fe egy instruc- 
tions for making a B.F.W.M23c low-wing 
Special Course in Aerial Radio (Chapter Two) model. This is a miniature of the famous 
By Capt. Leslie S. Potter 15 German monoplane which won the round- 
G : Europe flying honors last year. Prof. T 
senaeetie N. de Bobrovsky, who has given us such 
The American Sky Cadets 18 marvelous designs, built the model and 
tested it in his own wind-tunnel. It’s 
Ernst Udet, of Germany By O. H. Kneen 20 aoe si i a hl 
Ss € Cc 
A Brief Outline of the War and Peace Stunt-Flyer little eden whieh Ase and lands on 
e : . water. This will make a natty addition to 
A Model eine a: ce Landi EME 21 your model collection. 
y Maj. H. W. Landis, E.M.E. 2 cogjemnpes 
Light, Powerful and Inexpensive Many of you have perhaps been under 
eos ; the impression that the tailless airplane is 
Aviation Advisory Board 25 a recent invention. Ray Wardel, our cover 
; . OP artist, however, takes you back to 1915 
A Course in Airplane Designing By Ken Sinclair 26 with an impression of a BURGESS- 
DUNNE TAILLESS SEAPLANE ssub- 
Seaplane Floats S 
marine-spotting in the North Sea. 
An Airistocrat Flying Model By Ben Shereshaw 27 . As for the on we won't so mare ave 
. fodel w Seats that every article is up to the high stand: 
A Scale Model with First-Rate Performance ard which has been set by MODEL AIR- 
36 PLANE News. Enough said for the time 


S.E.5—Three-View Layout 


Actual Dimensions of this Famous Fighter 


being. 

Don’t forget to order your August 
MopEL AIRPLANE News now. On all 
news stands July 23 next and only 15c 


a copy. 
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MODEL AIRPLANE 


We Want A SLOGAN! . 
ue 


Mopet AIRPLANE News modestly claims the distinction of ‘be- 
ing the only magazine of its kind in the world today. From 


NEWS 3 








time to time the magazine is referred to as, “The Wonder 
Magazine of the Air,” and “A Stepping Stone to Success 


in Aviation.” 


Frankly, we want to tell the world about this— 
featured on our front cover—so it has been 


decided to let our readers submit, in their 
own ‘words, a slogan that will con- | 


vey the type and content of 


Move AIRPLANE News to the 
prospective purchaser. 


Here are a few pointers that 
might help you in a game of 
words for which Mopet Arr- 
PLANE NEws will pay cash! 

Mopet Aipriane News is of 
educational interest to everyone 
—boy and girl, man and woman. 

Each month for only 15 cents 
its readers obtain an instalment 
of a 


Course in Airplane En- 
gineering. 
Course in Aerial Radio 
Course in Airplane De- 
signing 
Two or more sets of 
scale plans for fly- 
ing and solid mod- 
els 
And a thousand and 
one things which 
make model air- 
plane building the 
cornerstone of a4 
successful career 
in aviation 







A‘ < 
Qe 
<O 
oS 


x 


The policy of Mover Ar- 
PLANE NEWS is not to encourage 
or teach its readers to become 
pilots alone, but also to prepare 
them for careers as aeronautical 
engineers, designers, salesmen, 
manufacturers, or equip them- 
selves for any other positions in 
the gigantic industry of the near 


future. 


Can you embody all this and 
more in a sentence of not more 
than ten words? We want 
something short, snappy and to 
the point! If you can do this, 
you will be in line for prizes as 


follows: 


. .$50 in cash 
Second Prize . $25 in cash 
Third Prize. .$15in cash 
Fourth Prize. $10 in cash 


First Prize 









RULES 


There are no strings to this contest. All 
we want is a slogan and nothing more. 
The rules are simple but rigid. Here they 
are: 


1. There is no entrance fee. 

2. The contest starts with publication of 
the July issue of MopeL AIRPLANE 
NEws. 

3. The closing date is July 14, 1931. 
After midnight of that day no en- 
tries will be eligible for a prize. 

4. The judges’ decision will be final. 

5. No correspondence whatsoever will 
be entered into concerning the con- 
test. 

6. The contest is open to anyone except 
employees of MODEL AIRPLANE NEWS 
and/or Goop Story MaAGazine Co., 
INC., or its associates. 

7. The slogan must not contain more 
than 10 (ten) words. 

8. The names of the winners of the con- 
test will be published in the first pos- 
sible issue of MODEL AIRPLANE NEWS 
after the closing date of the contest. 

9. The judges are Harold Hersey, pub- 
lisher of MopeL AIRPLANE NEws; 
Capt H. J. Loftus-Price, editor of 
MopeL AIRPLANE News; and Herbert 
S. Clark, business manager of MODEL 
AIRPLANE NEws. 

10. Slogans may be written on the back 
of a postcard, or in a letter, by hand 
or typewritten. The card or letter 
must bear, also, your full name and 
full postal address, clearly printed or 
typewritten. 

11. Moper AirpLane News reserves all 

rights to the winning slogans, and to 

the use thereof. 

You are not limited to one slogan. 

Send in as many as you like, provided 

they are sent in separately. 

13. Should two or more persons sub- 
mit the slogan considered best, second 
best, etc., each will be awarded the 
prize tied for. 


nw 


Address your entries to: 
THE SLOGAN CONTEST EDITOR 
Mopet AIRPLANE NEws 
Room 1901 
570 SEVENTH AVENUE 
New York City 
That's all! Now let us hear from you 


as soon as possible. Get busy with the old 
bean and go full out for one of these prizes. 


Please mention Mover AIRPLANE News when replying to advertisements. 
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Note built-up construction of 
water-cooled engine (at left); and 
the piston, wrist pin, connecting 
rod and crankshaft (below) 
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The Airplane Engine 


By Lieut. (jg) H. B. Miller 


foundation of its power-producing ability. It has 

many opposing functions. The cylinder is a compro- 
mise which must handle a given situation to the best of its 
ability. It is a barrel-like mechanism with a smooth inside 
surface on which the piston can slide up and down. A 
charge of fresh gaseous fuel must be drawn in, ignited, and 
exhausted. 

The strength of construction must be such that the 
powerful expansion of the gases can push the piston down- 
ward rather than blow the cylinder head off. The design 
must be such that the tremendous heat may be closely kept 
within well-defined limits. In spite of these many require- 
ments, it is necessary that the weight be kept to a minimum. 

The heat of explosion may run between 2,000 and 3,000 
degrees F., while the cylinder walls will often run around 
500 degrees F. Unless suitable steps are taken the piston 
would soon get so hot it would freeze; that is, it would 
expand and consequently would be too large to move 
freely within the cylinder liner. 

There are many ways of cooling the cylinders of the 
airplane engine. The earliest system ever used was what 
is now termed the air-cooled method. Afterwards water 
cooling came into use as greater power and its resulting in- 
crease of heat was developed. After the war, thanks to the 
United States Navy which needed badly a light engine for 
use on shipboard planes, 
Charles Lawrence received 
sufficient backing to develop 
his radial air-cooled engine. 

This powerplant was 
later taken over by the 
Wright Aeronautical Cor- 
poration and brought up to 
its present high state of 
efficiency: The use of the 
air-cooled engine has in- 
creased many times over 
since Lindbergh’s successful 
flight across the Atlantic. 
In fact, one seldom sees a 
water-cooled engine 
mounted in a commercial 
plane. 

There are many people P 
who still think that the 


Tis cylinder of the internal combustion engine is the 
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liquid cooled powerplant may make a come-back. The 
United States Army has: experimented extensively on this 
problem and have produced a liquid commercially known 
as Prestone. The many details of the various methods of 
cooling will be discussed more fully in a later article. We 
merely offer this information now in order that a student 
will understand that the liquid-cooled engine is not obsolete. 

The standard air-cooled cylinder in use today consists of 
a steel liner. At the bottom of this are hold-down lugs 
which secure the cylinder to its base on the crank case. 
Screwed and shrunk on the top of the liner is an aluminum 
head. This provides the combustion space which is most 
carefully designed. The intake and exhaust valve ports are 
cast into the aluminum head. 

In addition, cooling fins are cast or machined around 
the circumference and exhaust port. This material is in- 
sufficiently hard to provide a seat for the valves, so alu- 
minum-bronze alloy valve seats are shrunk into place. In 
order to secure further cooling the steel barrel has cooling 
fins machined on its length not covered by the aluminum 
head. 

The biggest advantage of this cylinder is that it can be 
built and secured to the engine individually. If one needs 
changing, only that one need be removed. It can be done 
quickly and with very little work. 

Water-cooled cylinders are occasionally made in blocks 

similar to those used on 

3 automobiles. This practice 

has met with little favor of 

late, however, and most of 

the cylinders are built up 

from a steel sleeve in which 

; the piston slides. Around 

this sleeve is usually 

screwed or welded an alu- 

minum or steel jacket which 

provides a path for the cir- 

culation of the cooling 
liquid. 

Sometimes the sleeve is 
screwed in an aluminum 
block which has space for 
the cooling water. In this 
| case the liquid does not 

come in actual contact with 

the inner steel sleeve. This 
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THE AIRPLANE ENGINE 5 


is called the “dry sleeve” 
type of construction. 
When the water is al- 
lowed to come into direct 
contact with the steel liner 
it is termed a “wet sleeve” 
cylinder. 

The latter method of 
cooling is more efficient, 
for in the former the heat 
must pass through the 
joint made between the 
liner and the jacket. 
Moreover, the coefficient 
of expansion of steel and 
aluminum differ. Accord- 
ingly, the jacket will fre- 
quently expand away 
from the liner. This makes 
a poor contact and the 
excess heat will not escape. 

The combustion space is 
the volume between the 
piston and the cylinder head. The ideal shape of this space 
is spherical for then the least amount of wall surface would 
come into contact with the gases of combustion. Hence, less 
heat would be radiated and lost through the cylinder walls. 

For reasons of strength and cooling, however, this ideal 
shape is impractical. A compromise is made and the com- 
bustion space of the air-cooled cylinder is generally formed 
in approximately a truncated cone. This permits the use 
of valves of sufficient size. 

Obviously, if valves were placed in the top of a flat com- 
bustion space, they would be limited in size by the diameter 
of the cylinder. From general practice we know that these 
valves would not be large enough to allow a good intake 
or a good exhaust of gases. The alternative of this is to 
use two valves each for intake and exhaust. 

There is much to be said in favor of the four valve 
method of construction. The forces of inertia are not so 
great and having smaller areas they are not so apt to warp 
from uneven cooling. 

The valves of an engine undergo 
severe usage. Especially is this true 
of the exhaust valve. The intake 
valve is cooled considerably by the 
inrushing fuel. They must stand 
up under the constant heat of com- 
bustion from which there is no 
relief. To withstand this, various 
alloys of high grade steel are used. 
Tungsten, nickel, cobalt, and 









Above, engine section Naval Air Station ground school, Pensacola, Fla- 
Packard 2-A 150 Inverted engine (below) 


The Mechanical 
System of the 
Airplane Engine 


silicon are used to alloy 
the steel. 

The temperature of the 
exhaust valve should be 
kept down to 1,200 F. 
Various ingenious meth- 
ods have been devised to 
cool this member of the 
engine. The valve stem is 
frequently drilled hollow, 
filled with mercury, and 
then plugged up. 

As the valve stem heats 
up, the mercury at the 
lower end gets hotter thus 
causing it to vaporize. 
The vapor is then con- 
densed in the cool end and 
so radiates heat to the 
valve-stem guide. Other 
manufacturers use a me- 
tallic salt in place of mer- 
cury. Here the heat is 
transmitted directly through the fused salts. A mixture of 
sodium, potassium, and lithium nitrates are generally used 
for this purpose. 

If liquids are used in the hollow valve stem for cooling 
purposes, the pressure created by the heat tends to blow 
out the plug end. 

The types of valves most generally used are the tulip 
and the mushroom. Of these the tulip has practically re- 
placed the latter because it is stronger and resists warping 
better. Moreover, it streamlines the passage of the gas flow 
and therefore offers less resistance to the entrance and exit 
of gases in the cylinder. The valves are made of very hard 
alloy steel. The most satisfactory designs include tungsten, 
nickel, and silicon in their composition. 

In an in-line, Vee, or “W” type of engine the valves 
are actuated by an overhead camshaft which is driven by 
the crankshaft through various combinations of tower gears. 
On the camshaft is machined lobes at designed intervals. 
These lobes push the valves open at the proper instant in 
the engine operation and permit 
them to close again when their 
function has been completed. 

Provisions are made in the gear- 
ing to permit the uncoupling of 
the camshaft and the crankshaft. 
In this way the opening of the 
valves can be properly timed to the 
action of the cylinder. 

Push rods and rocker arms are 
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necessary to actuate the valves in the radial type of engine. 
A small roller known as a cam follower is mounted on the 
inside or lower end of the push rod. This roller rides on a 
cam disc which revolves with the crankshaft. On this disc 
are forged high spots, or lobes of a cam. As the roller rides 
up over one of these lobes it moves the push rod upward. 
This motion is in turn transmitted through the rocker 
arm and thence to the valve which is opened. One 
disc opens the exhaust valves while a second one operates 
the intake valves. Through a serrated coupling provisions 
are made for disconnecting the cam disc from the crank- 
shaft in order that it can 
be set in proper relation 
with the cylinder opera- 
tion. | C 
The valves of an air- 200 | 
plane engine always open 
into the cylinder. That is, 
when the cylinder is under 
the pressure of compres- 
sion or combustion, this 
pressure aids in making a 
tight seal. The valves are 
held closed by means of 
a helical spring. Thus, a 
valve may be opened only 
against the tension of the 
spring. Two concentric 
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this, three cast iron piston rings are placed in grooves 
machined in the top of the piston. These rings are ex- 
panded in various ways so that they press outward and so 
completely seal the clearance between the piston and the 
cylinder walls. 

A special oil ring is provided at the base of the piston. 
It is the task of this carefully designed ring to prevent 
lubricating oil from creeping up the cylinder walls and on 
into the combustion space. 

Of course, as these rings wear out they will allow the 
entrance of lubricating oil into the combustion space and 

this will invariably result 

in an accumulation of car- 

bon on top of the piston. 

F IG 4 Moreover, it greatly in- 

creases the oil consump- 

tion of the engine. Since 

provisions are made for 

only a limited supply of 

lubricating oil in the mod- 

ern place, a forced land- 

ing may result if too much 
oil is burned. 

The piston is secured 
to the connecting rod by 
means of a small, steel 
wrist pin. As there is a 
certain amount of oscil- 














springs may be used for 
one valve, while the Pack- | 
ard engine uses a nest of 
small springs for this 
purpose. i 

The piston is one of the 
hardest working parts of 
an engine. It must not 
only withstand the terrific 
heat of combustion of the 
charge of fuel, but it must 
transmit the tremendous pressure of the explosion to the 
crankshaft. A strong and light material is needed in this 
important position. 

In addition, it must be so designed that it will carry away 
the heat which would otherwise reduce it to plastic mate- 
rial. Aluminum alloy answers the purpose very well. An 
attempt has been made to use an alloy of magnesium in 
order to further reduce the weight, but these experiments 
have not been altogether successful. 

The importance of weight reduction can be easily seen 
when one considers how fast the piston moves. At each 
end of its travel it must stop and reverse its direction. The 
forces of inertia 
are enormous and 
at one time the 
speed at which an 
airplane engine 
would turn up 
was limited by 
the fact that 
heavy cast-iron 
pistons were 
used. 

Another func- 
tion of the piston 
is to seal the 
combustion cham- 
ber against loss of 
the explosion 
pressure. To do 
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Two principal valve shapes (left) 
Pratt Whitney “Wasp” air-cooled cylinder 
(right) 


—_ litory motion between the 
connecting rod and the 


favts oF STrone piston, the wrist pin must 
| have a floating fit; that is, 

be free to revolve. Other- 

Stacne wise it would soon be 


worn out of its true shape. 
s However, to prevent it 

from projecting out from 

the piston where it would 

score the cylinder walls, 
aluminum ‘plugs are locked at each end. 


a 


ONNECTING rods provide the means of transmitting 

the vertical power of the piston to the rotary motion 
of the crankshaft. As it applies this force at an angle, it 
is required to be unusually strong in order to resist the 
severe bending moment. For this reason they are generally 
constructed of alloy steel, although forged duralium has 
been used with some degree of success. Greater strength is 
to be had if the connecting rod is made circular in shape. 
However, this 
form is difficult 
to inspect thor- 
oughly so the 
latest practice 
favors the “*I”’ 
shape. 

We have seen 
that the upper 
end of the rod is 
secured to the 
piston by means 
of the wrist pin. 
The lower end is 
often made in 
two parts which 
are bolted around 
one of the cranks 

(Continued on 

page 38) 
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GLIDING ayo SOARING 


By 
Percival and Mat White 


5 


Final Instalment of this Great Series 


HEN the glider is assembled, when all the angles 

are as correct as they can be made by measuring 

and viewing them, and when all the wires have 
an approximately equal tension, the ship should be tested 
out in actual flight. Such tests are best made by an expert 
pilot. 

Before taking off, the glider should be balanced on the 
skid on level ground, with the pilot in the cockpit. ‘ If the 
construction has been properly carried out, the ship should 
balance exactly on the center of pressure of the wing. 
Every standard airfoil has been 
tried out in wind tunnels and 
the center of pressure determin- 
ed. The specifications published 
by the National Advisory Com- 
mittee for Aeronautics give 
figures for the enlargement of 
the various wing profiles, and 
show the position of the center 
of pressure of each wing. 

You can determine the ppint 
on the fuselage on which the 
ship should balance by drawing 
a line perpendicular to the 
chord of the wing from the cen- 
ter of pressure. If the ship does 
not balance on this point in the 
fuselage, do not fly it until you 





have corrected the balance. This should be done by chang- 
ing the position of the wings, or by some other means, and 
such changes should be made under the direction of an 
expert. 

Launching for the test flights should be done by the 
shock-cord method. It would be dangerous to tow the ship 
into the air without knowing whether or not it is air- 
worthy. When an able pilot has made several test flights 
in the glider, he can tell whether the wings are lined up 
properly, whether the control wires should be adjusted 
further, etc. Sometimes it may 
be necessary to change slightly 
the angle of incidence of the 
stabilizer. In this event, its 
angle may be varied by the in- 
sertion of a wooden wedge of 
the proper thickness. 

Repairs. As soon as you be- 
gin to use the glider, you must 
expect that it may at any time 
need repairs. The firmest glider 
structure is apt to be injured by 
the shock of a bad landing. 
Primarily training gliders are 
usually built so that they can 
be readily taken apart, and the 
damaged parts replaced by new 


Lieut. J. Thoret, center, famous Alps airman ones. 
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The best way to assure yourself of the use of a glider at 
any time is to have more than one, so that you can fly 
one ship while the other is being repaired. For this rea- 
son, it is a good idea to begin to plan to build another ship 
as soon as you have experimented sufficiently with the first 
one to know exactly what type you want next and what 
improvements you want to make. 


OU can keep the glider in better shape if you are able 

to effect a few minor repairs yourself. Therefore, you 
should keep a kit containing the most useful tools in an 
accessible place. A work bench in the hangar is most 
convenient. Besides tools, you should also have a number 
of spare parts. If you have purchased the glider, these 
parts can usually be obtained from the manufacturer; if 
you have built your own ship, you should provide dupli- 
cates of several of the parts. The extra parts which you 
will probably have most need of are an undercarriage (for 
a primary training glider, a whole box skid may be neces- 
sary), a starting hook, and, for the primary training glider, 
a rudder bar and seat. * 
An extra shock cord 
may be used: to lengthe 
en the old one in order 
to launch accomplished 
pilots at a greater ve- 
locity. 

A few minor parts 
may be replaced and 
small repairs made by 
any one who has built 
a ship. Slight break- 
ages in wooden fuse- 
lages can be mended by 
cabinet-makers. But 
only an_ experienced 


} 





fashioned design. Following this accomplishment, a num- 
ber of pilots all over the world have succeeded in imitating 
him. ¢ 

Thoret was not the first pilot to glide a motored plane. 
Several Germans attempted it before him. The most not- 
able of these was Botsch, who, in 1925, made a long flight 
on only about 2 gallons of gasoline; he did this by deliber- 
ately soaring his ship as much as possible. He won a 
prize for the least consumption of fuel, in competition 
with planes of all classes. His ship had a 14-horsepower 
engine. 

However, Lieutenant Thoret’s gliding flight was the first 
one'of great significance. 

Importance of the fact that Motored Planes Can Glide. 
To be sure, Lieutenant Thoret’s flight may seem to have 
taken away a good deal of the romance which had formerly 
been connected with soaring. The experiment proved that 
perfection of design is no more essential to soaring than 
the strength and duration of the upward air currents and 
the skill and patience of the pilot. Cumbersome, imper- 
fectly streamlined air- 
planes and float sea- 
planes have _ been 
soared, 

The fact that motor- 
ed planes can be flown 
like gliders has a double 
significance to aviation. 
In the first place, an 
airplane which can 
glide efficiently has the 
advantages of a glider 
which is fitted with an 
auxiliary engine with- 
out its chief disadvant- 
age: As long as the 
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aircraft builder will be 
able to tell whether a 
damaged wing can be 
repaired, or whether an 
entirely new wing must be used. Metal construction is 
very difficult to replace, and an injured metal. wing or 
fuselage should, if practicable, be examined by the original 
builder of the ship. 

Overhauling. In addition to the inspection which the 
glider must be given before each flight, the ship should 
have periodic examinations by some competent person. 
The guy wires may relax after a period of hard usage, so 
that they no longer have sufficient tension. A few poor 
landings are apt to cause the glue at certain joints to crack; 
in this event, these joints must be reinforced, so that ad- 
ditional strain will not be transmitted to the remaining 
joints. 

Weakness of the joints will be made evident by the 
general looseness of the whole structure. An expert, on 
inspection, is usually able to detect any such defects, and 
to prescribe the necessary reinforcements and alterations. 
Only in this way can the possibility of accident be pre- 
vented. 

Conclusion. While continual reference is made to the 
expert with whom you should be in consultation, in time, 
of course, you will yourself become experienced, at least 
to a certain degree. If you have worked over every part 
of the ship yourself in building it, you will certainly know 
how to make certain repairs. Experience and training, 
however, are essential for this. 

The gliding of motored planes is a science which offers 
many possibilities, although so far it has been little devel- 
oped. Lieut. J. Thoret, a Frenchman, is said to have been 
one of the first pilots to make an extended glide in a 
motored plane. He remained in the air with the motor 


shut off for more than 9 hours, and this in a plane of old- 


A glider with an auxiliary engine— Motor Gliders, Inc. 


motored plane can 
glide wherever upward 
currents of sufficient 
strength are available, 
it can spare its engine and conserve its fuel; yet, unlike the 
soarer with an auxiliary engine, the airplane is adapted in 
construction and design for motored flight. 

Except if equipped with a self-starter, a pilot would only 
soar with a “dead stick” if within gliding distance of a 
landing field. Still more significant is the fact that the 
proved ability to keep a ship aloft without use of the engine 
makes it possible to venture into some regions that provide 
no landing fields and thus are very dangerous for ships 
dependent on a possibly failing engine. 


Y repeating experimental flights in a motored plane 
with the engine shut off, Lieutenant Thoret became so 
familiar with the varieties of air currents produced by the 
various configurations in the landscape, that he is now able 
to take a number of passengers at a time over regions in the 
Alps which they would not otherwise be able to see. It is 
possible that clouds and storms may some day become as 
comparatively safe for motored planes as for gliders. 

Advantages of the Light Airplane over the Glider. Since 
it can be soared in the same way (although not so efficient- 
ly) as the glider, the light airplane has some advantages 
over its motorless parent. I@is more solidly constructed, 
can take off under its own power, can gain height even 
where there are no upward currents, and is not obliged to 
land at whatever point the wind may leave it. However, 
the light airplane is not a glider, and is, in most cases, not 
comparable with it. 

How to Glide in a Motored Plane. Of course, any plane 
will glide downward in still air; but the airplane's angle of 
glide is so steep that gliding in still air is of little value 
except as an approach for a (Continued on page 35) 
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TANDEM 
FLYING 
MODEL 


The completed model 


By Prof. T. N. de Bobrovsky 


Ft 


Something Unusual With Great Endurance Qualities 


HIS is an unusual type 

I of tandem airplane, 
but itsendurance 
qualities will surprise you. 
On all known tandems the 
rear wing is placed far from 
the front wing, but on this 
model, the rear wing is a 
short distance behind the 
front wing. On the usual 
type of tandem, the angle of 


attack of the front wing is greater than the 


lowing this, numerous large 

types of tandems were built 

in France. Bleriot, Kapferer, 

Farman, Gabardini and many 

others built tandem airplanes. 

The results of these experi- 
ments were poor. 

From 1910 to 1920 no re- 

) markable advances were 

made with tandems. After 

this period Caproni (Italy) 

made an unsuccessful attempt, with a large 

















rear, but on this type, we find, that the front sized tandem (capacity 100 persons). 


wing is set at 0 degrees, and the rear is set at 
+ 6°. Figure I, if carefully studied, shows 
that the dihedral for the front wing is 0 de- 


Peyret, a native of France, who was the 
winner in the first airplane model contest in 
the world (1905), made a successful tandem- 


grees, and for the rear wing 4 degrees. ° glider in 1921, which was the first glider in 


The special arrangement 
of this tandem is the pa- 
tent of Mr.. Anthony Lan- 
zetta. New York Univer- 
sity and the Aeronautical 
Research Laboratory con- 
ducted numerous wind 
tunnel tests for the inven- 
tor. The flying model 
shown in the picture, was 
built after these tests, and 


was made by Frank Celauro, a High School 
student in the shop of the A. R. L. 
A few interesting facts about the history of 


tandems might be of in- 
terest. The originators of 
the tandem were Profes- 
sors Langley and Mont- 
gomery, the latter used it 
for gliding purposes only. 
The results of these ex- 
periments are well known 
to all American boys. In 
1907, the second flying 
model contest in Paris, 
was won with a tandem 


model by Paulhan. Fol- 


the world to fly 4 hours 





without a motor. In 1926 
’ he also built a 2-place tan- 
dem with motor. 





All these types of tan- 
| | dem planes were similar to 








the Langley type and all 
builders encountered great 
dificulty in trying to 











make the fuselage strong 
enough. All known ad- 
vantages of tandems are annulled when the 
distance between the two wings gives such 
high moments that a normally stressed fuselage 
is unable to withstand the 
strain. For instance, the 
Caproni tandem broke in 
two while in the air. 

In the Lanzetta tandem 
you are about to build, this 
disadvantage has been 
overcome, without the ad- 
vantages being touched in 
any way. 

As a flying model, the 
Lanzetta tandem shows re- 
markable _ stability, _re- 
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quires little power, is spin proof and has good landing 
qualities. 

Figure II shows the side elevation and Figure III the top 
view of the fuselage. From 1/16” thick medium balsa 
sheet cut out the bulkheads (I-IV) as shown in drawings. 
Take four 1/16” square balsa strips and glue together 
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with the bulkheads as shown in both figures. These longer- 
ons are indicated by the figures 1 and 2. The bulkheads 
must be glued to the top longerons first. 

After this form the cabin and cockpit windows and the 
fuselage brace 3, 4, 5, with 1/32” balsa strips. For 3 use 
2 pieces, 4 use four pieces (Continued on page 40) 
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Rene Fonck, 
of France 


CRIM? 


By 
B. D. KNEEN 


OST perfect air duelist of the Great War.” 
M That was Rene Fonck. The Armistice left him 
as top ace of the Allies, and his official record 
of seventy-five victories is only five less than von Richt- 
hofen’s total. However, Fonck brought down fifty-one 
more that for one reason or another could not be wit- 
nessed as required to be made official. His grand total of 
one hundred and twenty-six is accepted by all war pilots 
who knew him, and puts him in a class by himself. 

Thus on one vivid day he brought down six enemies 
in two hours—probably the greatest single feat in aerial 
warfare. With such records as he made, it seems incred- 
ible that he never received a bullet in any part of his 
plane—not even through a wing—and was never wound- 
ed himself. Once, béfore he began combat work, he was 
brought down by Germany artillery fire while taking aerial 
photographs and directing artillery fire. His plane was rid- 
dled. However, as soon as he became a chasse pilot he 
dodged every bullet, “Archie” and “flaming onion,” the 
Germans could fire at him. - And that was plenty. 

Fonck was born at Saulcy-sur-Meurthe, in the Vosges 
mountains, on March 27, 1894. About to be examined for 
a mechanical engineering course, he became interested in 
flying, decided to become a pilot, and had just taken his 
first flight in a Bleriot machine when war was declared. 

Called to the colors, he trained in the Aviation Corps and 
on June 15, 1916, went to Escadrille C.47 at the front. He 
was cited for his hazardous flights in which, with Georges 
Wiest, sub-lieutenant observer, he located enemy batteries. 
Terrific firing from the ground riddled their machine, but 
they landed safely and kept up their death-defying work. 

In 1917, while effecting the first laiason between an air- 
plane and infantry, German ground fire brought him down 
but he escaped. Sent to the Oise, for seven months the 
Escadrille C.47 fought through combat after combat. Here 
Fonck perfected his air-fighting tactics and became an ac- 
knowledged master. 

His citation for the Military Medal, dated August 6, 
1916, reveals his astonishing ability and superiority in aerial 
combat. It reads: 

“Fonck, Rene Paul. Adjutant pilot of Escadrille 
C.47. Remarkable pilot, brave, skilful and alert, hav- 
ing already taken part in a large number of aerial 
battles. August 6, 1916, he resolutely attacked two 
enemy aeroplanes strongly armed. He gave chase to 
one and by a series of bold and skilful maneuvers com- 
pelled it to come down intact within our lines. (Al- 
ready twice cited in orders) .” 

The amazing part of his feat is only hinted at. Fonck 


14 


So masterful was he at maneuvering that he forced down his enemy 
without firing a shot! 


forced down his enemy without firing a shot! So master- 
ful was he at maneuvering that he kept the German plane 
at all times in positions where the enemy gunner could not 
bring a gun into play, and in addition, the enemy had to 
continually dodge Fonck while he lost altitude before the 
Frenchman. The plane, a Rumpler of the latest model, was 
a two-seater, and landed without injury. It was flown by 
the Allies and proved very useful. 

The captured observer was furious—he carried in his 
pocket a permission to go on leave that very afternoon: 
The crestfallen pilot admitted that he could do nothing but 
land. 

On the Somme sector, fighting with the British, he was 
still on artillery observation and other special work. While 
taking photographs on March 17, 1917, a German squadron 
dived to attack. The old and slow photography planes 
could not maneuver so effectively, but Fonck, in fifteen min- 
utes, sent one enemy down in flames, and put the rest to 


flight. 


ONCK was at once put into combat work with a fast 

Spad. Already he had earned four citations, the Mili- 
tary Medal, and a British decoration, and had been 
promoted to Chief Adjutant. He was then only 23 years 
old. 

He began his real fighting career on May 1, 1917. He 
won his rank:as “Ace,” with five planes, in just twelve 
days! In August he shot down three in three days run- 
ning. Such rapid victories were outstanding—but he was 
to far exceed this “output.” In the fall of 1917, when 
he was named Chevalier of the Legion of Honor, he had 
eighteen victories. 

On September 14, 1917, Fonck not only brought down 
his enemy but carried home the German’s barograph as 
proof. The barograph registered a long flight that ranged 
far up into the clouds—20,000 feet above ground. Here 
it was that Fonck attacked! (Continued on page 42) 
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Special Course in Aerial Radio 
By Capt. Leslie S. Potter 


current is measured in amperes, and the pressure in 
volts. We now come to a third quality known as 
resistance. 

Any conductor is bound to offer a certain amount of 
resistance to the current passing along it. Resistance is the 
amount of opposition offered by a conductor to the cur- 
rent passing along it. A water pipe will offer a certain 
amount of resistance to the water passing inside it; if it 
is bent, the resistance will be greater. A narrow-diameter 
pipe will offer a larger resistance than a pipe of wider 
diameter. 

So it is with electricity. A larger wire will permit a 
greater flow of current than a smaller wire. A wire that 
has been coiled or distorted will offer a larger resistance 
than a direct line. 

The measurement of resistance is made in ohms, named 
after a German who discovered the law; and the relation- 
ship between amperes, volts and ohms is known as Ohm's 
Law. Since this relationship is important in electrical mat- 
ters, it should be committed to memory. 

In the following formulae E (for electromotive force) 
stands for volt, and I represents amperes. In-earlier days 
a current used to be referred to by its intensity, and the 
symbol I, which was used then, still remains today. The 
symbol R (for resistance) is used for ohms. 


E_y Volts _ A 
Rw! 8 Ohme = amperes 


LL: month we mentioned that the flow of an electric 


If you divide the voltage by the 


resistance you will get the amperage. in 


oits 
q7R or new 


Dividing the voltage by the amper- 
age will give the resistance in ohms. 


A Cardinal Point 


Progressive Aviation 
(Chapter 2) 


R x I = E or Ohms x Amperes = Volts. 

The resistance multiplied by the amperage will give 
the volts. 

It is possible to obtain.a table showing the resistance of 
different standard sizes of wire. 

It is often necessary to use one or more resistance coils 
in a circuit. When they are placed in sequence as shown 
in Figure 1, their total resistance may be found by adding 
the resistance of each individual coil. When, however, they 
are placed parallel, as in Figure 2, provided the resistance 
of each coil is the same, the total resistance in ohms divided 
by the number of coils will give the resistance imposed on 
the circuit. 

In a case where the resistance of three coils placed in 
parallel varies; where, for example, the three resistances 
were 2 ohms, 4 ohms and 6 ohms, the combined resistance 
would have to be found by first calculating the conduc- 
tance. Conductance is the reciprocal of resistance. In the 
case quoted, the calculation would be made as follows: 

Resistance of Coil 2, 4 ohms = Conductance 4. 

Resistance of Coil 1, 2 ohms = Conductance 4. 

Resistance of Coil 3, 6 ohms = Conductance 4, 

Yn + Ye + ¥e =U Conductance =? ohms = 1.09 ohms. 

The joint resistance of these three coils would, therefore, 
be 1.09 ohms. 

It is easy to understand the reason for these different . 
methods of calculation by taking the 
water analogy again. If a flow of 
water were sent through a series of 
bent pipes one after the other as sug- 
gested by the resistance coils in Fig. 1, 
its flow would be interrupted to a 
considerably greater extent than if it 
were divided into three streams so 
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that each stream would only have to pass through one 
length of bent pipe as suggested by the resistance coils in 
parallel in Fig. 2. Electricity is exactly the same, therefore 
resistance coils placed in series offer a much greater resis- 
tance than when placed in parallel. 


GENERATORS 


We mentioned last month how an electric current was 
formed by the preservation of a difference of potential 
between two terminals, and how, for commercial purposes, 
this was effected either by a battery or generator. The 
first named was dealt with last month and we now come 
to the generator from which the main power for practi- 
cally all transmitting sets is obtained. 

Generators are 
divided into two 
main classes, di- 
rect current gen- 
erators and alter- 
nating current 
generators. 
Among radio en- 
gineers it has be- 
come customary 
to refer to the 
first as‘a dynamo 
and the second as 
an alternator. The 
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HOW IS MAGNETISM FORMED? 

In the answer to this question we find the relation be- 
tween electricity and magnetism. There are natural mag- 
nets to be found in the form of loadstone, but most mag- 
netism used commercially is artificially induced by an elec- 
tric current. 

A magnet round which is coiled a length of wire will 
cause a current of electricity to flow through that wire, 
and inversely, a bar of non-magnetized iron placed inside 
a coil of wire, through which an electric current is flow 
ing, will become magnetized. 

To prove it, make a circuit with the battery of your 
pocket flashlamp, place it near a compass and see how the 
needle is deflected by the magnetic properties of the cur- 
rent; or coil a piece of wire round a piece of iron, connect 
either end to terminals of a cell and leave it for a period. 

On removing it later the iron will be found to be highly 
magnetized, and an electro-magnet will have been formed. 
The extent of the magnetism will depend on the intensity 
of the current, and will diminish rapidly as soon as the 
current ceases. 

With the current flowing in the direction shown in 
Fig. 7, the poles of the magnet will be as indicated. By 
reversing the current the magnetism would be destroyed. 

The process of transferring magnetism from a magnet to 
a piece of metal, making this in turn magnetic, is called 
magnetic induction, and, as has been 
seen, it works both ways—from mag- 





fact that a generator operates through 
a driven armature and a magnetic 
field of its own creation has already 
been mentioned. The time has now 
come to consider this statement in 
detail. 

You may, perhaps, wonder what a 
generator has to do with radio. To 
be sure, it has nothing to do with the 
actual transmission, but an operator 
is expected to understand the funda- 
mentals of a generator. Indeed, 10% 
of the marks in a commercial radio 
operators’ examination are allocated 
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netism to electric current and from 
electric current to magnetism. 

Since two substances do not have 
to be placed in direct contact in order 
to induce magnetism from one to the 
other, it is established that magnetism 
entering one must be induced from 
the other along the lines of magnetic 
force. 

Next in the sequence vf discoveries 
that led to the generator was one by 
| Faraday, who found that by rotating 
a copper disc in the magnetic field 
created by a single horseshoe mag- 











to motors and generators. ; 

The first point to be appreciated is the influence of 
magnetism on electric currents and vice versa. 

To all intents and purposes, the earth is a vast magnet, 
and many of the substances in it contain magnetic prop- 
erties. Certain metals have stronger magnetic properties 
than others, and it will be seen that if placed in certain 
positions they will attract each other, while in certain 
other positions they will repel each other. 

In Figure 3 two bar magnets (small strips of magnetized 
metal), have been placed together. In one position they 
adhere closely to each other, but if they are separated and 
an opposite end of one presented to the other, it will be 
found that they repel each other. This leads to the fact 
that there are’ two influences in magnetism named poles, 
and these are distinguished as red and blue poles. Like 
poles repel; unlike poles attract. 

Another feature that will be noticed is that the magnet- 
ism at the end of a bar is far stronger than that in the 
middle. In Figure 4 a magnet has been placed in a group 
of iron filings. It will be seen how they have bunched 
closely together round the extremities, leaving the middle 
bare. 

The magnetic influence of each magnet will have a radius 
depending on the strength of its magnetism. The area of 
this influence is called the magnetic field, and through this, 
lines of force or magnetic flux are continually passing. 
Figures 5 and 6 illustrate lines of magnetic force. 

Magnetism is, therefore, the attractive influence found 
in certain substances. 


net, and making 
an indirect or 





secondary circuit 
with the copper 
disc, an electric 
current was in- 
duced into the 
circuit that varied 
with the speed 
with which the 
disc was revolved. 
When it was left 





FIG. 3) PIAGNETIC ATTRACTION 








motionless, no 





current was in- 
duced. 

Following this, it was discovered that the same result 
was obtained if the magnet was rotated inside a solenoid. 
A solenoid is the name given to a coil of wire through 
which a current is passing. The same coil is called a helix 
if no current is passed through it. 

These discoveries were important for they established the 
fact that since no part of the turning copper disc or rotat- 
ing magnet were in direct connection with the secondary 
circuit into which the current was being induced, this must 
have been created by the continuous cutting of the mag- 
netic lines of force. 

By substituting and rotating a coil of wire in place of 
the copper disc, and making an indirect connection be- 
tween this and a secondary circuit, precisely the same 
electric current was induced into the secondary circuit as 
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before. Positive and negative ends of a circuit were deter- 
mined by the direction in which the coil was rotated. 


ARMATURE 


This coil of wire is known today as the armature, and 
the poles of the magnet are called the field poles. There 
may be several field poles in a generator. 

Here we have outlined the fundamental principles of 
the present day generator; an armature rotated by me- 
chanical means through a magnetic field of its own crea- 
tion, inducing an electric current into a secondary circuit. 


ALTERNATING GENERATOR 


It has just been remarked that so long as the copper disc 
was turned continuously in the same direction, the posi- 
tive and negative terminals of a secondary circuit would 
remain the same. If direction of rotation is reversed, posi- 
tion of terminals in relation to each other is also reversed. 

A moment's reflection will explain the significance of 
this. What does the reversing of the terminals mean? 
Since an electric current flows from negative to positive, 
the reversal of the position of the terminals means in effect 
the reversal of direction of the current flow. 

By rotating the copper disc, then, in an opposite direc- 
tion, or by cutting the lines of magnetic force in an op- 
posite direction, a reversal of current 
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collect the current generated and pass it on to the second- 
ary circuit, revolve with the armature. The secondary cir- 
cuit is connected to two carbon brushes which rest per- 
manently on the rings, and it is through this medium the 
current is impelled. 


HE voltage generated will depend on the strength of 

the magnetic field; the size of the armature, that is to 
say, the number of turns of wire it contains; and also the 
speed with which it revolves. 

The maximum voltage of an alternator will obviously 
be higher than its effective, or average voltage. The effec- 
tive voltage is found by dividing the maximum voltage by 
1.41, and inversely, the maximum 
voltage may be found by multiplying 





is obtained. 

Substituting an armature, or coil, 
for the copper disc, and instead of 
changing the direction of its rotation, 
revolving it between two magnets of 
opposite polarity, will cause the same 
reversal of current to take place. 

Referring to Figure 8, it will be 
seen that the coils in the loop are in a 
horizontal position to the lines of 
force. In this position a maximum 
electromagnetic force is obtained. 
When the loop has performed a 
further quarter revolution, the coils 
will be at an angle of 90 degrees to 
the lines of force and a zero current 
will be generated. 


3. Pole 
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FIG. 7- ELECTRO* MAGNET 


the effective voltage by 1.41. For ex- 
ample, if the effective voltage as 
shown by an alternating current 
meter was 110 v., the maximum volt- 
age would be 110 x 1.41155 v. 

It has just been explained that the 
voltage generated depends on the 
strength of the field and the size and 
speed of the armature. If the 
strength of the magnetic field is in- 


C) creased, that is to say, if more field 
poles are used, the speed of the arma- 
ture may be reduced. This is a fact 

M Pole frequently taken advantage of in 


modern generators, most of which 
have several field poles. There are 








Continuing the revolution another 
90 degrees, the coils and lines of mag- 
netic force lie once more parallel to each other; only this 
time, the magnetic field, being cut in an opposite direction 
to the way it was cut during the first half of the cycle, the 
E.M.F. generated will flow in an opposite direction. 


URING each complete revolution of the armature 

there are two alternations. The complete revolution 
is called a cycle, and the number of cycles per second is 
called the frequency. 

When the coils lie parallel to the lines of force and a 
maximum voltage obtained, the current is said to reach a 
maximum amplitude. 

These are the fundamentals of an alternating current 
generator. The reader should again remember the differ- 
ence between E.M.F. (voltage), and current. The former 
is the motive power which impels the latter. 

Two rings called collector rings, so named because they 
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generally as many brushes as poles. 


TRANSFORMER 

The voltage generated may be stepped up; that is to 
say, increased by the medium of a transformer. A trans- 
former is composed of two insulated coils of wire called 
primary and secondary coils, wound in inductive relation 
to each other, generally round a steel of -soft iron core. 
The type of core used will depend on the purpose for 
which the transformer is required. 

Electrical energy generated is transferred from the pri- 
mary to the secondary coil and from here passed on to the 
rest of the circuit. 

If the secondary coil has more coils than the primary 
there will be a step-up transformer; if it has less there 
will be a step-down transformer. If the primary has 50 
coils and the secondary 2,000, the voltage from the first 
to the second coil would be stepped up 40 times, assuming 
no energy has been lost elsewhere. This will often happen 

through the transformer becoming overheated and various 

methods of cooling are used; water, forced air and oil. In 

America the air cooled type is mostly used, in Europe oil 

cooling has become prevalent. 

Transformers are of great use to companies distributing 
electricity over large areas. To conduct a high amperage 
with a minimum loss of energy, a much heavier copper 
conductor is needed than to conduct a smaller amperage 
with a higher voltage, though the same amount of power 
would be available in each case. 


Therefore a company (Continued on page 40). 















Stern’s Sky Cadets lead- 
ers: left to right, Capt. 
H. J. Loftus-Price; Capt. 
Fred Pippig, Mr. Hawley 
Bowlus and Mr. Ben 
Shereshaw 


each month at the offices of MODEL 
AIRPLANE News from educators, 
boys’ and other organizations asking for * © 
information and assistance in organizing | 
and running model airplane clubs, the 
following account of the Marquis de La- 
fayette Junior High School Club at Eliza- 
beth, N. J., might be of some interest. 
Through the courtesy of Mr. E. R. 
O'Brien, principal of the school, an ap- 
pointment was made with Mr. M. Peake, 
one of the instructors of the club and 
also a member of the faculty. Mr. 
Peake who, in addition to his duties in 
the school, is also Director of the Curtiss 
Wright Junior Aviation School, very 
kindly supplied the necessary data. 
In April, 1928, Mr. Peake, who had 
been in the Naval Air Service during 
the World War, attempted to interest 


I N view of the many letters received 


some of the students in the formation of Marion Burrill of Providence, R. I. 


a miniature aircraft club. He strongly 
emphasized the fact that all the work and the meetings 
would be outside of school hours. One hundred and six- 
teen boys, or 40 per cent. of the eligible enrollment, at- 
tended the first meeting. The interest manifested was so 
deep and so purposeful that Mr. E. R. O'Brien took im- 
mediate cognizance of the 
educational value involved 
and arranged to incorporate 
™ the activity into the school 
_| curriculum as a part of the 








John Bausewein, student at 
A. R. L. 
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The 
American 
Sky 
Cadets 


regular guidance and 
club program. 

The club activity 
program of the 
school is based upon 
the principle of stu- 
dent interest, and in 
September, 1928, 
when the students 
selected their clubs 
for the ensuing 
school year, it was found 
that 141 boys, or more than 

50 per cent. of the eligible enrollment, 

had chosen the Air Cadets as their 
choice. The size of the club made necessary 
the obtaining of assistance from other faculty 
members and four instructors who had previous experience 
or interests in aeronautics volunteered to take charge of 
certain divisions of the club activities. 

The enthusiasm and intelligent activity of members of 
the Lafayette Air Cadets has had an inspirational effect 
upon all connected with it. The faculty fully recognize the 
possibilities of this adolescent boys’ organization and are 
untiring in their efforts to establish high 
standards of action and accomplishment. 

Deeply conscious of the fact that they 
are dealing with adolescent boys vitally 
in need of an outlet for pent-up energies, 
the instructors in charge have felt that 
the objectives should not be merely those 
of training for a possible vocation, or 
of developing “air-mindedness.” Rather 
they feel that the major objectives should 
be to give a strong incentive to healthy 
living habits, hence their physical tests; 
to create new interest in clean reading, 
and in associated school subjects, hence 
the ground tests; finally, to create a pride 
in achievement through official school 
recognition and through the granting of 
wings, as well as to provide a basis for 
intriguing spare-time activity through 
the model building contests. 

The cadets are divided into different 
squadrons. A cadet captain who has 
won his wings is in charge of each 
squadron. 

The instruction is carried out under following conditions: 
Designing and Construction Division. 

I. Kinds of aircraft—comparisons. 
a. Land planes. 
b. Sea planes. 
c. Amphibians. 
d. Airships. 


e. Balloons. 





Frank Celauro, student at 
A. R. L. 
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II. Construction of aircraft. 
a. Aircraft parts; b. Aircraft materials; c. Aircraft 


design. 


III. Model building. 
a. Demonstration of model assembly; b. 
of individual models; c. Construction of models. 
Flight and Testing Division. 
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at random from a ground test will give some idea of the 
ground covered by the course of instructions. 


The cadet is 


required to underline the word or the group of words which 


make the sentence correct. 
Designing b. 


Byrd. 


The first flight by man in a heavier than air machine 
was made by Lindberg, Lilienthal, Wright, Langley, 


I. Why planes fly. 2. An airplane flies because the air-pressure under the 
A. Demonstration showing the effects of changing. wing is less, same, greater, 15 times as much, as the 
1. The wing area; 2. The angle of incidence; 3. pressure on top of the wing. 
The positions of movable surfaces; 4. The center 3. The terms radial V.X. line refer to propellers, self 
of gravity. starters, engines, pistons, carburetors. 
B. Air pressure demonstrations. 4. In order to gauge airplane performance in advance of 


C. Selected model flights. 

II. Testing cadet models for construction defects. 
III. Cadet model flight tests. 

Radio, Air navigation—meteorological divi- 


sion. 


1. Fundamentals of navigation; 2. 
instruments—construc- 
3. Aerology; 4. Air- 
craft radio—a. Sending and receiv- 
ing morse code; b. Radio beacons— 
5. Aerial mapping 
and photography; 6. Rules of the 


Navigation 
tion and use; 


field localizers. 


air. 


Each cadet is given a physical test, and 


ground test covering 
the work in the four 
divisions, and a flight 
test. Those cadets ob- 
taining special distinc- 
tion receive their 
wings. This is the 
highest attainment a 
cadet can aspire to 
and the wings are a 
coveted reward for 
only 19 boys have 
been honored with 
wings in the nearly 
four years that the 
club has been in exis- 
tence. 

Six questions taken 


mined, decalage is set, 





Walter Ebersole of La Verne, Calif., below; in circle, Mr. Samuel Munheim, 
head of Stern Bros. store 






















At left, Ian MacTavish, Seaforth, Ont,; center, Bamberger Aero Club 
members; and at right, Victor M. Pina, Havana, Cuba 


construction diagrams are made, aspect ratio is deter- 
wind tunnel tests are made 
with models, ailerons are used. Also 
5. The rudder is used to make the air- 
plane move to—or—while the ele- 
vators cause the airplane to move—or 
—and the ailerons are used in making 
either a—or a —. 
6. The names of three 
magazines On aviation are 
In addition a diagram of an airplane was 
given with the different parts numbered, 
the cadet being required to name the num- 


good books or 





bered parts. 

In reaching its pres- 
ent stage of perfec- 
tion it might be men- 
tioned, for the in- 
formation of other 
schools and boys 
organizations, that no 
special equipment or 
appropriation ~-have 
been obtained for the 
club. All equipment 
used has been made 
or obtained by the 
members. Lectures are 
given in the different 

(Continued on 
page 41) 











Ernst Udet 
of Germany - 
CRT? 


By 
O. H. KNEEN 


with sixty-two victories, second only to von Richt- 

hofen on the German side, was only eighteen 
when he won his first victory. There was probably no 
younger war pilot. He had a most remarkable control of 
his plane at all times, no matter how heated the flight 
above the clouds, and many were his narrow escapes from 
death or capture. He is believed to be the first war pilot 
to save his life by parachute. 

Probably Udet’s most thrilling experience occurred 
when he was forced to jump for his life. He had been 
sent up, shortly before a heavy bombardment, to fight a 
French plane that had been flying low over the German 
lines. Suddenly, as Udet started toward the lines from 
his airdrome, the shells began screaming through the air. 

They dug up the earth and their explosions filled the 
air with “bumps” and smoke as Udet cruised over the 
battleground looking for the French plane. Above the 
barrage he pursued his adversary. Finally the Frenchman 
turned his plane, as Udet began pouring shots into it— 
and the French machine suddenly banked, and began flying 
directly into Udet’s machine-gun fire! 

As the machine passed, the German ace saw the obser- 
ver'’s seat vacant. Assuming that he had been killed or 
wounded, and had fallen to the cockpit floor, Udet dived 
at the unprotected side of the French plane, shooting hot 
pellets of death. 

Instantly the observer arose, however, and let out a 
stream of fire that caught the German with the whole 
burst! Udet’s machine was riddled and plunged into a 
dive that seemed headed for death. All controls were 
jammed. Udet tugged frantically but in vain, as he 
plunged headlong toward the leaping earth. 

With death staring him in the face, the German ace 
grabbed his parachute, a crude device carried on the seat 
as a cushion. The terrific rush of the dive flung him 
violently back against the cockpit and stunned him. When 
he tried to jump, his parachute caught on something. 

The next moment, when his tumbling plane was hardly 
a thousand feet from the ground, he managed to fight his 
way out, though he was dashed against the structure 
several times. He leaped—the parachute opened—and he 
landed safely, though slightly stunned. 

But when he came to, he found that he had dropped 
squarely into the middle of a terrific Allied barrage! He 
kicked loose from the cumbersome silken folds, and ran 
toward the German lines. Stumbling across craters and 
hillocks, knocked off his feet, thrown into the air and 
struck by flying rocks and clods, he was bruised and cut 
all over. With the blood flowing freely, he kept on and 
finally dropped behind a ridge upon several astounded 
German infantrymen. What a place to meet an aviator! 

Udet left immediately after the bombardment and a gas 


| cs UDET, who came out of the World War 
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He is probably the only pilot who rammed an enemy plane—and 
lived to tell the tale! 


attack had passed, got through to a town and sent a call 
to his squadron. His plane having been reported down 
in the midst of the barrage, he had a difficult time con- 
vincing his mates that he was alive. He was given a great 
welcome. 

Early one morning Udet came upon a French machine 
just as it was about to shoot down a»German from the 
rear. Dashing to the rescue, with two bursts he sent the 
French attacker into a spin. However, some distance be- 
law, the downed machine straightened out and began 
to glide toward the French lines. Udet dived after it in 
an effort to catch it before it could land. 


UDDENLY the French plane veered around and its 

pilot made a desperate attempt to ram Udet’s ma- 
chine. Having only gliding speed, this attack failed. As 
he glided by, the Allied pilot shook his fist at the pursuing 
German. His ramming attempt made him land badly, 
and the machine rolled over several times, smashing com- 
pletely. 

Udet himself landed, (for this was in German territory) 
and ran up to the plane. He found that the downed pilot 
was W. B. Wanamaker, an American flying with the 
French, and that he was considerably injured in the crash. 

Udet himself is probably the only pilot who won a vic- 
tory by ramming an enemy plane—and lived to tell the 
tale. Collisions in midair are nearly always fatal, or were 
until parachutes came into general use. 

He was flying with some escort planes, at about two 
thousand five hundred feet, on August 8, 1918. Suddenly 
an English plane swooped down from the sky straight at 
Udet, who banked and circled till he was above the at- 
tacker. The latter then dropped into a steep dive, Udet 
on his tail. At about one thousand feet the English pilot 
suddenly Immelmanned, coming (Continued on page 39) 
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A MODEL 


COMPRESSED AIR 
MOTOR 


By Major H. W. Landis, E. M. E. 


9 ee 


Light, Powerful 
and Inexpensive 


M om airplane builders have long hoped for a 
motor other than that of the twisted rubber band 
variety, which while practical for short flights, 
does not sustain the tiny craft in the air as long as could 
be desired. 

Engines driven by compressed air are very satisfactory 
and much in favor as a reliable means of propulsion but, 
unfortunately, the cost is prohibitive to the average model 
enthusiast. 

Yet a model 
engine driven by 
compressed gas is 


now within the MOTE 
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Cylinders and pistons are formed from fishing rod fer- 
rules easily obtained from any hardware store at slight 
cost. These ferrules slide one within the other and form 
a tight sliding fit, the ferrule fitting to the inside to be used 
as a piston, and the outside ferrule as the cylinder. 

These ferrules are seamless drawn brass and are about 
twelve thousandths-of-an-inch thick, bringing weight to the 
minimum. 

Pistons of small 
motors must slide 
very easily within 
their cylinder. 
This easy sliding 
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tremely light of 
weight, yet pro- 
duce a surprising amount of power. For instance, a two- 
cylinder engine develops .6 H.P., and produces a speed of 
2,000 R.P.M. Approximately two ounces of fuel will 
keep the model in sustained flight for an hour or more. 

No difficulty will be experienced in obtaining the mater- 
ials for its construction at any hardware or sporting goods 
store. 

This two-cylinder opposed model is worth making be- 
cause of its inherent light weight due to structural design. 


DRILL B— “SIHOLES JN 
H CYLINDER AS SHOWN 








a E | 


HAUS 














> ‘LLNS D 
° Ty w p 














SECTIONAL VIEW £RONT BEARING REMOVED. 
_ QPPOSED TWO CYLINDER MODEL 
AIRCRAFT ENGINE 
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qualities of these 
is much too 
severe for the very close but eacy fit necessary.) 

Many very fine valve grinding compounds are on the 
market but none of these are suited for even the roughest 
of “lapping” as the coarse abrasives would destroy the fit 
entirely. 

Lap pistons and cylinders as shown in sketch No. 1, 
using the full length ferrules as obtained, and cut them to 
proper lengths for piston and cylinder after sliding fit is 
correct. Cut pistons and cylinders from “lapped in” fer- 
rules with a fine toothed back saw, be- 
ing very careful not to deform them 
while doing so. 

x - “Remove all burrs and rough edges 
VETS. with a magneto point or nail file and 
smooth the edges with crocus paper. 

Drill the pistons in proper place, as 
indicated in sketch No. 2, for wrist 
pins using a 4%” drill. Make wrist 
pins from ¥” thin wall brass tubing. 

Connecting rods are made from 
1/16” sheet duraluminum hard rolled. 
If duraluminum is unobtainable, 
aluminum metal can be used which 
can be obtained from any discarded 
aluminum cooking utensil. Cut, then 
offset the rods as indicated in sketch 
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A MODEL COMPRESSED AIR MOTOR 
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many famous Sopwith machines of World War 
fame, and prior to that date. The last one mentioned 


L month we started to give you full details of the 


in that issue was the Baby Seaplane. We now continue 


with the 1!/2-Strutters. 

The 1 -Strutters (December 12, 1915, and June 7, 
1916): This Sopwith 1!4-Strutter has claims to great his- 
torical distinction, not only for its great capabilities for use 
as a fighter, but because, indirectly, it set a new fashion in 
aerial fighting, being the first British airplane to carry a 
synchronized gun firing through the propeller. The Sop- 
with Kauper synchronization gear which made this possible 
was developed at the Sopwith works, and was as much a 
product of this firm as was the machine in which it was 
installed. It was also fitted with the Scarfo gun ring for 
the gunner, which has since become a well-established fea- 
ture on all fighters. 

The 1/-Strutter was originally designed as a high- per- 
formance am seater fighter, with a 100 h.p. Clerget engine. 
At the time of its introduction it was justly regarded as 
an extraordinarily good “bus, having an excellent perform- 
ance and a good maneuverability. Incidentally it established 
a world’s altitude record for an altitude of 23,980 feet. 
In view of its good performance, coupled with its (for the 
times) excellent armament, the 1'-Strutter had a tre- 
mendous success, and it is not surprising that many ma- 
chines were built to the order of the governments of Rou- 
mania, Russia, America and Belgium. In addition, it might 
be mentioned that the French Government manufactured 
under license no less than 4,500 machines of this model. 

In addition to the novel points connected with the mount- 
ing and firing of the guns carried, the 1!-Strutter was 
interesting in several other respects. Thus the wing brac- 
ing—which gave it its name—was very unusual, and in a 
modified form set a new fashion, so to speak. The top 
plane was in two halves, bolted to the top of a central 
cabane, while the spars were provided with an extra sup- 
port in the shape 
of shorter struts 
running from the 
top longerons to 
the top plane 
spars some dis- 
tance out. 

In the single- 
seaters to tollow 
this bracing of 
the top plane was 
generally adopt- 
ed, with the ex- 
ception that the 
central cabane 
was done away 
with, the outer 





One of the famous “Bristol Fighters” 





struts of the “W” formation having a slightly less pro- 
nounced slope, and supporting a separate top wing centre 
section. The 1/-Strutter was fitted with an air brake in 
the form of adjustable flaps in the trailing edge of the lower 
plane adjacent to the fuselage. These flaps could be rotated 
by the pilot until they were normal to the wind, thus 
helping to pull the machine up when about to land. 

A more successful innovation incorporated in this ma- 
chine was the trimming gear, by means of which the angle 
of incidence of the tail plane could be altered during flight. 
In this manner the difference in weight of the passenger 
carried could be counteracted by the tail setting, and also 
the tail could be adjusted for high speed, climbing, etc. 
This feature has since become universal practice on pas- 
senger-carrying machines. 


HE 1Y-Strutter Bomber: Originally designed as a 

two-seater fighter, the 1/-Strutter was later adopted 
as a single-seater bomber, and was the machine which was 
so successful in bombing, with good results, such towns as 
Essen, Munich and Frankfort. For bombing work the 
1'4-Strutter was equipped with a 130 h.p. Clerget, which 
afterwards took the place of the 110 h.p. Clerget in the 
standard two-seater fighter model. Later the French Gov- 
ernment converted a large number of two-seaters into school 
machines with dual controls. These were fitted with 80 
h.p. Le Rhone engines. 

The Sopwith “Pup” (February 9, 1916): This famous 
single-seater scout bears a strong resemblance to the Sop- 
with “family,” being reminiscent of both’the 1/2-Strutter 
and of the original “Tabloid.” The “Pup” was brought 
into existence principally with the object of tackling the 
Fokker monoplanes that were at one time doing far too 
well on the Western Front. In this object it succeeded 
admirably, and although judged by present standards it 
was of very low power-—it was fitted with an 80 h.p. Le 

:' Rhone engine — 
its performance 
and ease of hand- 
ling endeared it 
so much to its 
pilots that its 
merits are still 
spoken of with 
much affection, 
tingled with a 
little regret that 
it had to give 
way for higher- 
powered ma- 
chines. 

(Continued on 

page 43) 
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A Course in Airplane Designing 


By Mastering This Valuable Course, the Model Builder of 
Today Lays the Cornerstone for His Career as the 


Aeronautical Engineer and Designer of Tomorrow 


By Ken Sinclair 


jtide 265. 


] N presenting this course, MODEL AIRPLANE NEws 

wishes to stress the fact that model building is more 
than a mere sport. If the builder of model airplanes learns 
the fundamental principles underlying airplane flight and 
design, he prepares himself for a future career in the most 
profitable phase of aviation. 

The policy of MopEL AIRPLANE NEWS is not to en- 
courage or teach its readers to become pilots, but rather 
to become aeronautical engineers, designers, salesmen, 
manufacturers, or equip themselves for many other posi- 
tions which require the training of the specialist or execu- 
tive. Study this course from month to month, master it in 
every detail and you will gain a fundamental knowledge 
of the how and why of airplane design which will be 
second to none. 

THE. Eprror. 


S we learned last month, the seaplane float presents 
some rather difficult problems to the designer. By 
getting down to the basic ideas and principles of 

the thing, however, we found that the matter is not nearly 
as complicated as it seems at first glance. This month we 
will go on with our discussion. 

We have said that, first of all, a seaplane float must be 
a good boat. It must support the weight of the plane on the 
water. Not only this, but it must support the plane, with 
no danger of tipping in any direction, under practically 
any conditions, stormy or calm, rough water or smooth. 

Last month we spoke of lateral stability in the water, 
learning that twin pontoons, or a single pontoon with wing- 
tip floats or perhaps sponsons, may be used to keep the 
ship from tipping sideways in the water. Now we will turn 
our attention to longitudinal stability. 

Longitudinal stability means just this; that the float or 
floats shall be capable of supporting the plane in the water 
without allowing it to tip forward or backward, whether 
the plane is at rest or moving through the water or taking 
off or landing. Sounds like a large order, doesn’t it? It is 
not as hard as it sounds when we stop to think about it. 

Distribution of buoyancy is the answer. As we learned 
last month, a float supports the weight of an airplane in 
the water by displacing a certain amount of the water. If 
the plane weighs one pound complete and including the 
float, the float will displace exactly one pound of water 
when at rest. 

However, to get back to the matter of longitudinal sta- 
bility, suppose we build a float like that shown in top and 
side views in Figure 1. Here we have a pontoon, or float, 
that has a great deal of volume up toward the front and 
very little (because of the thin, tapering after-portion) 
toward the stern. 

Take a good look at the sketch. Then think about it for 
a_moment. How will this pontoon be for longitudinal sta- 
bility? Will it keep the plane from nosing over in the 
water? Will it keep it from sinking tail-first if a wave gets 
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Figure / 





Top View 








Side View 





Figure 2 








Angle between Water Line 
and Deck Line is the 
Angle of Trim. 
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under the bows and rears the plane up like a balky cayuse? 

Looking at the float carefully we can see that something 
is wrong. Still, from the standpoint of air resistance while 
flying, the thing looks fairly good, doesn’t it? That long, 
~ sii stern with the rounded nose makes a fair stream- 
ine. 

However, don’t jump to conclusions. Remember—we 
have said that, first of all, a good pontoon must be a good 
boat, and, looking this sketch over, we see that the pon- 
toon has not enough volume toward the stern. While the 
front portion will displace a good amount of water and 
obtain a great deal of buoyancy, the stern, because of its 
thin, tapering shape, has very little volume. The buoyancy 
is all up forward. Therefore the float can support very 
little weight on the stern. 

Well, what of it? Just this. Perhaps the float, or a pair 
of them, can support a plane on the water all right. The 
plane will ride nose-high, with the stern of the pontoon 
nearly under water, but it’s still afloat. Now, however, 
suppose a sudden gust of wind comes along and catches our 
airplane. Naturally, the plane will swing around and nose 
into the wind because of the action of the air on the vertical 
fin and the rudder. 

What will happen? Neglecting the action of the waves, 
the wind will exert a lifting force on the wings of the 
plane, raising the forward portion and, at the samé time, 
blowing the plane backward along the water. Remember, 
the pontoon is already awash by the stern. Now we find 
that, with the plane tipped up as it is by the. wind, the 
weight is thrown on the rear portion of the, float—the por 
tion that, because of its tapering (Continued on page 46) 
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A real Airistocrat — three-quarter view 


An AIRISTOCRAT Flying Model 


By 


Ben Shereshaw 


an exceedingly attractive type that heretofore has 

not been seen in model airplane tournaments. Also, 
you can construct a model that, unlike most scale models, 
will fly a great distance. 

The model of the Airistocrat monoplane which was de- 
signed exclusively for MoDEL AIRPLANE NEws readers will 
fly consistently from four hundred to six hundred feet. The 
longer flights were made downwind, hand launched, but it 
also takes off under its own power after a run from three 
to five feet. 

To make the task somewhat easier for you, drawings have 
been prepared which show all the essential details full size. 

This can be classed as the most advanced type of flying 
scale model and yet any careful model builder can con- 
struct it. If the builder uses painstaking workmanship he 
will have a handsome model and a good flyer. 


FUSELAGE 


The fuselage is constructed of 1/16” x 1/16” white holly. 
White holly was chosen because of its extreme strength and 
flexibility. We have eleven bulkheads and four intermediate 
stations; namely a, b, c and d. 

To assemble sides, lay the full size plan of the fuselage 
on a flat board. Then to make the jig for the fuselage, 
insert brads in such positions around the longerons on the 
drawing as to make a very effective jig to hold the 1/16” x 
1/16” longerons in place. 

Cement the nose strut No. 1 in place, 
and proceed by cementing struts 2, 3, 
4, etc., until you have reached the tail 
post. Let the cement dry for one hour 
until it is clear and hard. To make the 
other side, proceed in the same manner. 
Care should be taken to make all joints 


B: building a model of the Airistocrat, you can make 


The next step is to assemble the fuse- 
lage, which means you have to connect 
the two sides with cross members. The 
sizes of all the cross members are ob- 


A Scale Model 
With 
flush, First-Rate 


Performance 


tained from the drawing showing the top view of the 
fuselage. The cross members are also made from 1/16” x 
1/16” white holly. The members are then cut and inserted, 
starting from bulkhead 10 and working forward towards 
the nose. 

While the cement is still setting, it is a good idea to 
check your fuselage over with draftman’s triangles. When 
the assembly has thoroughly dried, bind your tail posts 
together with silk thread. 


HE next step is to make the metal fittings for the 

motor stick. The front motor stick clip fits at bulk- 
head No. 1 and the rear clip at bulkhead No. 7. The clips 
are made of No. 8 piano wire. The clips should be 4” 
wide and should be long enough to reach the depth of the 
bulkhead plus the depth of the motor stick. Below the 
motor stick bend a slight inset to keep the stick from slip- 
ping out; then bring the ends of the clips up across the 
bulkhead, which is made of 1/16” flat balsa and cemented 
into place. 

The next clip is stationed at bulkhead No. 7, only this 
one is larger, because the cross section is larger. Make the 
bulkhead and the clip in the same manner as in the first clip. 

Now install your upper and lower window sills which 
are made from 1/16” x 1/16” white holly. These now 
form windows through which you will be able to insert 
your fingers and disengage the motor stick. 

The next and most important step, is to build up your 
spar beds, from 1/16” x 1/16” white 
holly as shown in the side view of the 
fuselage. Great care should be taken to 
see that the spar beds have no angle of 
incidence. Cement your landing gear 
bearings in place at their designated sta- 
tions. Your fuselage is completed now 
and should not weigh more than .65 of 
an ounce. 


LANDING GEAR 
The under- (Continued on page 45) 
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Gliding and 
Soaring 
(Continued from page 8) 


landing. However, any airplane can main- 
tain a fixed altitude, if it is possible to find 
upward currents providing a lifting force 
equal to the airplane's sinking speed. 

Thus, your ability to soar in an airplane 
depends on the strength of the upward 
currents over which it is flying, and its own 
angle of glide. The lighter the wing load- 
ing, and the more streamlined the design, 
the flatter will be the airplane’s angle of 
glide. The stronger the prevailing wind, 
and the steeper and higher the mountains, 
the better will be the opportunities for 
soaring over any given region. 

No one who is unskilled, both as an 
airplane and as a glider pilot, should at- 
tempt to glide a motored plane over rough 
terrain. Air currents in mountainous re- 
gions are apt to be treacherous, and infinite 
care and experimentation should precede 
any such effort. 

It is ofteri impossible, while flying with 
the motor running, to detect upward cur- 
rents. Therefore, it is best to choose a posi- 
tion where the upward currents are likely 
to be strong, to throttle down the motor, 
and to feel about until the wind gives the 
plane a noticeable lift. Once-the plane be- 
gins to soar, you should hold it to its nor- 
mal angle of glide, and maneuver just as 
if you were soaring a glider. 

The Gliding of Motored Planes as a 
Postgraduate Course. The French govern: 
ment has already started a school, under 
the direction of Lieutenant Thoret, which 
teaches licensed army pilots how to glide 
motored planes. This is an important and 
new use of the principles of gliding, and 
illustrates the way in which the advances 
made in gliding may contribute to the 
science of aviation. As the gliding of 
motored planes is further developed, it is 
probable that more and more pilots will 
realize new possibilities for its application. 

The gliding of motored planes is a devel- 
opment of great moment. It is, however, 
still in an experimental stage, and has been 
attempted by comparatively few people and 
in only a few places. Thus, although it 
is dangerous for unskilled flyers, it offers a 
competent pilot excellent opportunities for 
research. 


S to the future of the glider move- 

ment, it will undoubtedly do much 
toward increasing air-mindedness of the 
American public, according to many leaders 
of aviation who were consulted. As one 
manufacturer expressed it, the glider will 
- be to aviation what the crystal set was to 
radio. It will permit the youth of the coun- 
try to experiment with this new activity at 
low cost and will stimulate a rate of develop- 
ment which would have been impossible 
by any other means. The vogue of the 
glider will result in better vehicles of the 
air. 

The progress which has been made in 
soaring flight and in glider construction dur- 
ing the last decade is probably indicative 
‘of the great advances which gliding will 
make in the future. No one can predict 
what flight secrets will be disclosed to the 
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glider pilot nor to what extraordinary ends 
the principles of gliding will be applied. 
Nevertheless, some of the glider's potentiali- 
ties are already apparent. 

How Gliders May be Improved. The 
glider's chief shortcoming at present is its 
uncertainty of propulsive power. A pilot 
cannot set out in a glider from one city to 
go to another; he must travel wherever 
rising currents of air are available. He will 
not cover much distance unless he is both 
skillful and fortunate. There are several 
ways in which gliders may possibly be im- 
proved to offset this drawback. 

Auxiliary Engines. In the first place, it 
is possible to equip gliders with light en- 
gines. Numerous experiments in this line 
have been successfully carried out. The 
engine must be used to gain altitude only 
when there are no upward currents; the pi- 
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up by the German Association for Soaring 
Flight. Most glider enthusiasts agree with 
him. 

Robert B. Evans, president of the Na- 
tional Glider Association, says that, although 
light motors are comparatively safe, it is 
unwise to install them, since people soon 
begin to want heavier ones. 

On the other hand, Glenn Curtiss, who 
had long years of glider experience, said: 

“The best way, in my opinion, to learn 
to fly a glider is to put a motor in it. 

“In the early days of my interest in 

aviation, I considered work with gliders 

as pretty much a waste of time. My idea 
of the best way to learn to fly was to use 
the motor with a screw propeller attached 
direct to the engine shaft in whatever 
type of flying machine we wishtd to try 
out, and run, preferably, over the ice, 








A popular 
type of 
sportsman’s 
plane— 

the Travel Air 























lot “cuts the gun” and soars as soon as he 
reaches a good soaring terrain. Such en- 
gines must, of course, be light in weight. 
Although they are often built with only one 
cylinder, they have occasionally enabled 
gliders to attain speeds of 40 or 50 miles 
an hour. 

Such motors should only be installed in 
advanced ships with the approval of the 
Department of Commerce and for the use 
of experienced pilots. 

Although even a light engine increases 
the ship’s weight, the glider with an auxi- 
liary engine has advantages over an air- 
plane, owing to the glider’s light wing load- 
ing. Many motored gliders use a skid in- 
stead of wheels to keep the weight low, and 
are launched by rubber shock cords. Al- 
though the structure of a glider must be 
reinforced when an engine is added, this 
strengthening does not necessarily add great- 
ly to the weight. 

A powered glider lands, of course, exactly 
like one without a motor, which means that 
the only increase in landing speed is that 
due to the small additional weight of the 
motor. Such speed is very much less than 
a regular motored ship. The chief value, 
of course, is that as soon as a glider has 
attained some altitude, and found the prop- 
er air currents, it can then glide for long 
distances without power. 

In spite of the interest taken in gliders 
with auxiliary engines, however, Dr. Geor- 
gii, a renowned German authority, stated 
recently that motored gliders were “unsat- 
isfactory both as gliders and as: power air-- 
planes” and that this line of development, 
except for special purposes, has been given 


but if the ice was not available, on wheels 

on a smooth road or parade grounds. 

This is the way we did learn to fly. I 

am now confident this plan was sound. 

We experimented with gliders but learned 

little about flight. 

“Today, flight is pretty well under- 
stood and many people know how to fly 
and have good machines in which to fly. 
Gliding is desirable as a sport and recrea- 
tion. The equipment is, of course, com- 
paratively inexpensive, but light inexpen- 
sive motors will soon be available and the 
glider will become a motor glider.” 

The future of this controversial subject is 
yet to be revealed. The consensus of opin- 
ion among the men consulted is summed 
up by one official, who says. 

“At the present time it looks as though 
the power glider will follow within the 
very near future. Straight gliding is not 
going to satisfy the present non-flyer very 
long. He will want to stay up longer 
than just a few moments. Since we feel 
this is the case, we are preparing to bring 
out a glider to which can be attached at 
a later date, if desired, an 8- or 10-horse- 
power engine which is being developed 
for us. The glider itself will sell for 
around $500 and the engine as a sepa- 
rate unit for $150. When the buyer is 
tired of his glider and wants to stay up 
longer than usual, and go places, he can 
buy this little engine, put it on his glider, 
and make 45 to 50 miles an hour across 
country.” 

According to the president of another 

company, 

(Continued on page 37) 
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“There is at present a missing link in 
aviation between the 10-mile-an-hour glid- 
er and the 40-mile-an-hour airplane. The 
glider with a small motor will fill this gap. 
It will have dual controls and will carry 
two persons, seated side by side. My 
company is placing such a plane on the 
market. 

“After having learned to fly the glider, 

the student pilot will seat himself in the 

power glider beside an airplane pilot. 

Together they will hop around until the 

student has had an hour or so of power 

flight. Then he will solo, and thereafter 
fly alone to build up experience. 

“Having accustomed himself to wings 
in his previous experience at flying the 
glider without power, the student pilot 
has no difficulty with his new vehicle. 
The motor merely takes the place of the 
shock cord in towing or launching. 
Should the motor go dead, he is not ter- 
rorized or helpless. He is in the same 
position as when the cord was released. 
He instinctively picks out a place to set 
down. 

“Thousands of clubs now flying glid- 
ers, with an investment per member of 
about $25 will tire of just hopping up 
and down. They will want power on 
their wings. They will be found flying 
about behind a little putt-putt motor 
which costs them about $50 per member. 
Fuel costs will be so low as to be almost 
negligible; 50 to 65 cents per hour. De- 
preciation costs will be small because of 
the low investment. 

“To the student pilot who has flown 
the glider with and without power, the 
step to flying the real airplane is now 
short and easy.” 

Rocket Planes. Rockets, as well as in- 
ternal combustion engines, may be used at 
some future time, to give the glider altitude 
over regions where there are no upward 
currents. Although some tests have been 
made of rocket planes, they are still wholly 
experimental. 

A rocket plane is propelled by a series 
of rapid explosions which act on it some- 
what as a rifle shot does on a bullet. The 
rockets are usually arranged behind the pi- 
lot's cockpit below the wings. A _ ship 
equipped with rockets might be enabled 
to take off under its own power, although 
this is not yet practical, or may be launched 
into the air before the rockets go off. 

A plane which flies under the power of 
continually exploding rockets might become, 
in time, superior to an airplane with a 
gasoline engine. It has possibilities of great- 
er speed, and also (unlike an airplane with 
a propeller) it becomes increasingly effec- 
tive as the air becomes less dense. At pres- 
ent, however, planes cannot carry enough 
powder (or other “fuel”) to enable them 
to make long flights by means of rockets; 
designers have not yet learned how to avail 
themselves of the greater part of the power 
created by the explosions. A ship which 
is propelled by continually exploding rock- 
ets is, of course, not a glider, but a power 
plane. 

Contributions of Gliding to the Science 
of Wind Currents. The future of gliding 
lies in the contributions which it can make 
to other sciences, as well as in the im- 
provements and new uses which may be 
found for the glider itself, Since soarers 
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aré extremely sensitive to currents of air, 
they provide the best possible means of 
discovering the effectiveness of vertical, and 
possibly of horizontal gusts of wind, how 
gliders can avail themselves of clouds, etc. 
Many of the advances made in this field of 
meteorology have been made by students 
of soaring. 

A knowledge of the way to recognize 
wind currents before they are gone is as 
necessary to the pilot as is a knowledge of 
the wind currents themselves. Soarers 
might accordingly be equipped with anten- 
nae, which would indicate the state of the 
air ahead. The antennae might consist of 
a pole, perhaps 10 feet in length, project- 
ing from the nose of the ship, with a wind 
vane or “feeler” at its end. Such an in- 
dicator would allow the pilot to make great- 
er use of approaching wind currents than 
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In a survey which we have made of the 
attitude of prominent officers of the avia- 
tion industry throughout the country, the 
opinion is strongly held that the glider 
is going to have a definite and a favorable 
effect on aviation at large. 

F. B. Collins, of the Boeing Airplane 
Company of Seattle, Washington, says that 
the effect of gliders on the aviation industry 
should be beneficial, since the sport of glid- 
ing will, without doubt, serve to play a 
prominent part in promoting the air-minded- 
ness of the general public. 

Gliders, through their low cost of con- 
struction and consequent low price, may not 
prove a source of great revenue to manu- 
facturers, but they will be a means toward 
the end of creating powered airplane sales. 
H. Newton Whittelsey, of the Whittelsey 
Manufacturing Company, of Bridgeport, 
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he is now able to do. Experiments in this 
direction have already been made; but they 
have so far been unsuccessful, since they 
do not notify the pilot sufficiently ahead 
of time. 

Contributions of Gliding to Aerodynamics 
and to Airplane Design. Because gliders are 
light and comparatively inexpensive, because 
their speed is low and they are not sub- 
jected to vibration and the shocks of land- 
ing, it is safer to make experiments with 
them than with high-powered airplanes. 
Gliders have already greatly quickened the 
progress of aerodynamics and of airplane 
design, and they bid fair to make still 
greater contributions to these scierices. 

For example, a good many attempts have 
been made to eliminate ailerons from glid- 
ers, although no very practical substitute 
has yet teen found for them. Ailerons are 
an imperfect form of control, at best. They 
destroy the streamline shape of the wings 
when they are raised or lowered; and when 
they are in neutral position, there is a gap 
between them and the wing. Consequently, 
numerous gliders have been built with flexi- 


-ble wings, warpable wings, or wings the 


angle of incidence of which can be changed. 

The Future of Gliding in America. Even 
before the glider has been improved or 
adapted to new purposes, it will, doubtless, 
become more and more widely used in 
America as.a sport and as a means of flight 
training. The proof of this prediction is 
already suggested by the growing number 
of glider clubs and of airplane schools which 
are beginning to use gliding as the initial 
step in flight instruction, 


Connecticut, says: “I believe the effect, 
whatever its amount, will be beneficial to 
the aviation industry, if the manufacturers 
are careful to make only good gliders, and 
to guard their use to prevent serious acci- 
dents.” 

According to one of the Waco executives, 
gliders are going to be the salvation of the 
aviation industry. “We think,” he says, 
“they will greatly increase the sale of air- 
planes. We consider them such a contri- 
bution to aviation that we are going into 
the manufacture of them.” 

G. R. Coats, of the Berliner-Joyce Air- 
craft Corporation of Baltimore, Maryland, 
says: “There is no doubt that a glider 
at a few hundred dollars’ cost is going to 
enable many to get in the air who would 
be unable to do so otherwise. In other 
words, flying adds a new dimension to life, 
and it seems that we are all seeking new 
dimensions.” 

Edward D. Stinson, president of the Stin- 
son Aircraft Corporation of Detroit, Michi- 
gan, says: “I believe gliding, properly su- 
pervised, will do more to assist aviation 
than anything I know of.” 

Conclusion. The public must be edu- 
cated to the essential safety of flight. Glid- 
ing will be an important means of teaching 
how all flight may be made safer. It will 
also serve as the instrument for carrying 
such an educational program. 


This ends the series on Gliding and Soar- 
ing, which we feel sure has aided you great- 
ly in understanding this newest and most 
thrilling of air sports. 

Tue Epitor. 
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Engine Course 


(Continued from page 6) 


of the shaft. However, in Vee and other 
similar engines, difficulties are found. Two 
connecting rods must be secured to the same 
crankthrow. If the crank were to be 
widened, the rods might be laid side to side. 
This would lead to an excessively long 
crankshaft, however, with its increased 
weight. 

The common praggice is to use a “fork 
and blade” construction. Here one rod has 
its lower end split in two. Between these 
parts is inserted the blade or lower end of 
the other rod. Thus, both connecting rods 
function on one crankthrow. 

Another method is to secure one rod to 
the crank. On this rod is a lug which is 
drilled. Through this hole is pinned the 
other connecting rod. 

The radial type of engines have an in- 
genious solution to this problem. Since all 
of its cylinders lie in one plane, provisions 
must be made to secure all the connecting 
rods to the one crankthrow. A master ar- 
ticulated rod is pinned to Number One 
piston. Around the lower end of this rod 
are drilled holes to which are pinned the 
ends of the remaining articulated rods or 
links. 

Thus; in a nine-cylinder engine there will 
be eight articulated rods. secured to the 
master rod. The large end of the master 
rod may be made in one piece as in the 
Pratt, Whitney engines, or it may be built 
up from two pieces as in the Wright 
engines. 

We have now traced the path of the 
power from the combustion within the cylin- 
der to the lower ends of the connecting rod. 
We will now follow it until it is delivered 
directly to the propeller. In the case of the 
Vee or similar types of engines, one long 
crankshaft is provided to absorb the piston’s 
power and convert it into rotary motion. 

Crankthrows are placed at proper inter- 
vals along the length of the shaft and at 
the correct radial position, depending on 
the number of cylinders in the engine. For 
instance, in a six cylinder in-line engine 
two cranks are placed at every 120 degrees 
around the circumference of the shaft. In 
this way we obtain correct engine timing. 

The shaft is most often forged from tough 
steel. The torsional strains are tremendous. 
If these vibrations become synchronized, 
they will build up to such large proportions 
that they will break the shaft in short order. 

In order to reduce vibration to a mini- 
mum, bearings are placed between every 
crankthrow. This is essential because the 
airplane is susceptible to the slightest vibra- 
tion. Further a thrust bearing must be pro- 
vided perpendicular to the shaft in order to 
transmit the pull of the propeller to the 
crankshaft and thence to the framework of 
the plane. 

The crankshaft for radial engines is quite 
simple. It is very short for it seldom con- 
tains over one crank. In some types of 
construction this shaft is forged similarly 
to the longer shafts. In the more powerful 
engines, however, the shaft is made up in 
two parts. The crankpin which separates 


the webs is forged on one of the webs. 
The two webs are held together through 
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the crankpin by a through bolt. This per- 
mits the use of the stronger single-piece 
master articulated rod. The radial crank- 
shaft has counter balancing weights attached 
to the webs on the opposite sides from the 
crank. This tends to reduce vibration some- 
what. 

All types of crankshafts are drilled hollow 
to reduce the weight. It is well known that 
a hollow shaft is stronger than a similar 
solid shaft having the same weight. Advan- 
tage is taken of this channel to send oil 
through it to the main bearings. 

We have now studied the main moving 
parts of the airplane engine. It becomes 
necessary to connect these parts to the en- 
gine foundation. The crankcase serves as 
this framework. Its primary purpose is to 
afford rigidity to the entire engine. It is 
the base to which are attached the cylinders. 
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case of its collected oil and sends it to an 
external oil tank. In this way an airplane 
can perform inverted maneuvers without 
flooding its engine with oil. 

The crankcases for radial engiries are the 
simplest to construct. They consist merely 
of a large cylindrical main section to which 
the cylinder bases are mounted. These 
crankcases are made in two sections of dura- 
lumin forgings held together by clamp bolts 
between each cylinder. Each section con- 
tains one of the main bearings. Mounted 
forward or aft of the crankcase are the 
various accessories and induction chambers. 

A brief review of the mechanics of the 
engine is now in order. The piston travel- 
ing downward draws in a charge of fuel 
through the open intake valve. On the up- 
ward stroke this charge is compressed. Igni- 
tion occurs. The expanding gases push the 
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It supports the crankshaft and provides a 
means of attaching the plane to the fuselage. 

Particularly, it must withstand the ten- 
sion caused by the firing cylinders. As the 
fuel charge is ignited the resulting pressure 
tends to push the cylinder head away from 
its base. Since the cylinder is bolted to the 
crankcase, this combustion pressure places 
an enormous tensional stress upon the crank- 
case. One successful method of eliminating 
this difficulty has been to use a through 
bolt to secure the cylinder to the main bear- 
ing. Thus the strain does not come on the 
crankcase. 

Aluminum alloys are invariably used in 
the construction of crankcases. This mate- 
rial has entirely replaced cast iron which 
was formerly used. It is just as strong and 
has only one-third the weight of cast iron. 

The crankcase may be divided in a hori- 
zontal plane through the main bearing. 
Thus, the two halves support equally these 
bearings; or, the bearings may be placed 
entirely in the upper half. In this case, the 
lower half of the crankcase is generally 
only a light covering to prevent the escape 
of lubricating oil and to protect the internal 
parts of the engine from dust and dirt. 

Crankcases of water-cooled engines are 
divided in two types: the wet sump, and the 
dry sump. The former is used entirely in 
automobile engines. Here the entire oil 
supply is carried in the lower part of the 
case. This aids in lubrication by the splash 
system and is a simple way to carry the oil 
supply. This system is no longer used in 
airplane engines. 

The dry sump method is used exclusively. 
Here, a scavenging pump drains the crank- 


piston downward. By means of the articu- 
lated rods this power is transmitted to a 
crank on the crankshaft giving it a revolving 
motion. 

The crankshaft, in turn, rotates the pro- 
peller which is keyed to it. On the second 
upward stroke of the piston the exhaust 
valve is opened and the burnt gases are 
driven out to the atmosphere. This cycle 
then repeats itself continuously. 

We know that it takes two complete 
strokes of the piston in order to give us one 
power stroke. That is, if we had a single 
cylinder engine our crankshaft would re- 
volve twice for each power stroke. In other 
words, sufficient power would have to be 
transmitted during the power stroke to 
keep the engine running during the idle 
revolution. 

Thus, our engine would speed up under 
the impetus of the power stroke and gradu 
ally slow down as the inertia of the revolv 
ing parts was lost. Our engine would be 
very rough and impractical for normal 
usage. This situation would be alleviated by 
securing a heavy fly-wheel to the crankshaft. 
The inertia transmitted through this fly 
wheel would be sufficient to keep the engine 
turning at a fairly average rate of speed. 

This problem could also be solved by 
adding more cylinders to our engine, thus 
getting a power stroke at more frequent in- 
tervals. An engine of six cylinders, or 4 
multiple of six, is considered to have the 
best balance. In the airplane engine, the 
fly-wheel is unnecessary because of the fly 
wheel effect given by the propeller. The 
fly-wheel is necessary on the automobile but 
it would be useless weight on the airplane. 
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The rotary engine closely resembles the 
radial type in appearance. Its action, how- 
ever, is quite different. It has a single throw 
crankshaft which is stationary. The engine 
itself revolves around the crankshaft. The 
propeller is mounted to the crankcase and 
thus revolves with the engine. The fuel 
charge was admitted into the crankcase and 
from there forced into the cylinder through 
ports in the wall. 

Since the fuel and the lubricating oil 
came into such close contact it was neces- 
sary to use an oil which would not absorb 
the gasoline. For this reason a vegetable 
oil, castor, was used. The fumes from this 
good old childhood remedy caused distress 
to many a hardy pilot. 

This revolving mass in the nose of an 
airplane created a tremendous gyroscopic 
effect. This was sufficient to make climbing 
turns with this type of engine extremely 
hazardous. Spins frequently resulted. The 
resistance created by the revolving engine 
was great, and prevented its use in the pro- 
duction of higher horsepowers. The rotary 
engine is now obsolete, and there are no 
indications that it will ever come into use 
in the future. 

The working pressures inside the cylinder 
can best be understood by studying an indi- 
cator diagram. The inlet valve opens at A 
(see figure 1), the piston travels downward 
to B, creating a negative pressure or 
vacuum. It is seen that this line is below 
the atmospheric pressure line. From B the 
piston now travels upward, building up com- 
pression as it goes. Combustion begins at 
the point of ignition, and the pressure 


within the cylinder rises quickly to its maxi- 
mum at C, 

As the piston travels downward, more 
space becomes available to the gases and 
they expand, thus losing their pressure 
gradually. The exhaust valve opens at D 
shortly before the piston reaches its bottom 
dead centre, and the burnt gases begin to 
escape. At E the piston again moves up- 
ward, pushing the remainder of the gases 
out and reducing the cylinder pressure to 
zero as it reaches top dead centre at A. 

The third article will deal with the car- 
buretor, fuels, and fuel systems. It will be 
a detailed discussion of the carburetor and 
the theory of carburetion. 


UDET 


(Continued from page 20) 


up almost on a level with Udet, and roaring 
straight at him. 

Udet kept his course, thinking his op- 
ponent would swerve. This time the 
maneuver did not work—usually the man 
who swerved was raked with gun-fire by the 
other. However, this Englishman also held 
to his course. Neither would yield. Shoot- 
ing wildly, they came together with a ter- 
rific rending. Udet was tossed about by 
the impact, and saw the English plane break 
clear and fall toward earth. The wheels 
of the German machine had smashed the 
other's wings, but in spite of this, the Eng- 
lish plane leveled off and landed, totally 
wrecked. Udet also landed, though with 
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much uncertainty, not knowing whether 
ais undercarriage would hold or not. 

Udet had many miraculous escapes. Once 
three English Sopwiths forced him down 
to about three thousand meters, where he 
leveled off and found that his guns were 
jammed, his windshield gone, and his gas 
tanks pouring gasoline into his lap. He 
shut off the spark and started a glide to 
his base. He barely scraped over the 
buildings at his field, but could not- turn 
into the wind, and had to land with a breeze 
on his tail. The crash tipped his Albatross 
over on top of him. 

Once, forced to land while confused 
a fog, he found that he had landed on Brit- 
ish territory! British soldiers started for 
him, but did not realize he was a German 
till Udet suddenly took off again. He 
“hedgehopped” almost over their heads, 
with their bullets pinging through his wings. 
Clearing a group of huts, he knocked off 
a tin smoke-stack with his undercarriage. 

By this time machine-gun bullets sang all 
around him. But he staggered over a group 
of trees and landed inside his own lines— 
with a dead motor! 

Udet’s largest day brought him four 
victories. All through the final months he 
fought with von Richthofen’s famous Jagd- 
staffel, as coveted an honor as for a French- 
man to fly with Fonck'’s Cigognes. He was 
the only ace of Germany's five premier aces 
to emerge from the war alive. 

Unlike most war pilots, Udet continued 
stunt flying after the war, and today at the 
age of thirty-three he is one of the dare- 
devils of the motion pictures. 








HAWK SOARING GLIDER 





This 24” glider can be assembled in 30 seconds. 

All parts cut to size and shape. Cement and 

insignias and instructions are furnished. ere 

are 2 complete sets for 2 gliders in this kit. 

rs recorded a | « one minute. PRICE FOR 
IT $0.75, postpaid. 


DORNIER “DO-X” 


7 full size sheets of blue prints to build above 


“DO-X."" All wood model, exact scale...... $1.50 


“THE ENTERPRISE” 


6 full size sheets of blue peat to ang oe 
WORLD’S FASTEST sail $l. 


Hawk 


4944 IRVING PARK BLVD. 








BLUE PRINTS 
SCALE NON-FLYING 


Sikorsky 10 Pl ...... $0.25 
DE WEED . cccwecnctescnsnevesisceeseos 40 
Biimsem Weteslter 2. cc ccccccccccccccscccece 40 
SPECIAL PRINTS 

10” to 15” 
Curtiss Hawk P3A and Travel Air......... $0.25 
Curtiss Hawk P6 and Boeing 
PES cn ccccccccccccceccecccoccccsonscesce 25 
Boeing 80A and Curtiss Condor............ 25 
Sikorsky 8.38 and Boeing, 204............. .25 
Supermarine and Mercury Racers ......... -25 
Wallace Touro Plane and Inland Sport.... .25 


Keystone Bomber and Hall Aluminum; Patrol .25 


SCALE DRAWINGS 


OF 
TROPHY WINNERS 
I RI, | den ennsserecnkvstueseceess .40 
GNMED TE BGLE. cevcccccessvcescccesees 40 
SCALE 


WORLD WAR PRINTS 


Frem Official Drawings. 





ITALIAN ANSALDO (8.V. A.) 





I nse 5 ca cacvancccans 25 
SOPWITH TRIPLANE ...........2222.: c. 35 
FLYING MODELS SCALE—24” 
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Model Aerop! 


DEPT. R3 


GAMECOCK R.O.G. 





ALL BALSA 


Kit set contains everything cut out to size, all 
balsa. Easy to construct and fly. Has repeatedly 
gained altitudes of over 100 feet, with dead stick 
landirgs. PRICE FOR KIT, $6. 75, postpaid. 


THE S. E. 5 “A” 
24” WINGSPAN 





The construction set for this plane contains all 


the necessary parts and material; ribs cut, form- 
ers made, celluloid wheels, full size layout exact 
scale blue prints and instructions. wood 
parts are of feather weight RALSA. The S. E. 5 
“A” is easy to construct and is by far the best 
flying scale model that can be built, holding the 
present record of 48 seconds. The 8. E. 5 “A” 
has a gliding angle of 12 to 1, a ceiling of 60 
feet—nothing like it has yet been produced in 
kit sets. 

The S. E. 5 “A” is the plane that won for the 
Royal Flying Corps the supremacy of the air in 
the World War. 


PRICE FOR KIT $3.00, postpaid. 
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HICAGO, ILLINOIS, U. S. A. 
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Three 
Wonderful 
Ideal Models 
for the 

Price of One! 














Ideal Boeing Biplane—15 inch 
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Ideal Army Falcon Biplane—15 inch 


BOYS =ere’s the very latest idea in a 


big, more-for-the-money Construc- 
tion Kit. Instead of putting these three 
dandy models in separate sets, and charging 
at least a dollar for-them, we have put all 
three in one giant Kit so you can build all 
of them at once and have a heap of fun fly- 
ing them in competition. You save the extra 
cost of separate Kits and can build three 
models this way for less than half what they 
would cost individually. 

Here’s what you get—a great big Construc- 
tion Kit containing everything needed to 
build all three models—Balsa, Bamboo, Jap 
Tissue, Stamped Ribs, Finest Rubber, Fiu- 
ished Wire Parts, choice of two types of 
Propeller for each model, large tube cement, 
dope, etc., also Full Size Drawing and Com- 
plete Instructions for each model. Everything 


Complete!! 
Materials—Plans 1 

For 3 Models .50 
By Mail 15c. extra 


Be the first to get this Big, Ideal Three- 

in-One Construction Kit. Send your order 

right away; we will deliver upon receipt 
of price above. 


IDEAL AEROPLANE & 
SUPPLY CO., Inc. 
Ideal Guarantees a Square Deal! 
20-24 West 19th Street, New York City. 


Send Canadian Mail Orders to Canadian 

Model Aircraft, 47 Hawarden Avenue, Mon- 

treal (Canadian Prices are 30% Higher to 
Cover Customs Duty) 
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Tandem Model 


(Continued from page 10) 


and 5 use eight pieces, all different lengths 
as shown,clearly in the drawings. For fuse- 
lage end piece use a 1/32” square balsa 
strip 6. 

From a piece of soft balsa form the nose- 
block 7, drill this for the propeller shaft as 
shown in drawings. Prepare the motor 
stick 14 from 5/32” x 3/32” hard balsa strip 
and glue one end to the noseblock. The 
other end of the motor stick must be glued 
in the bulkhead IV, but before this, glue 
the rear hook in the motor stick and also 
one conventional Can 28. The nose block 
in front is glued to the longerons 2. 

Prepare from 1/32” square balsa wood 
two pieces each of 8, 9 and 10, and one 
piece of 11. With these form the cockpit 
and the fuselage nose top parts. Glue one 
piece of balsa strip 12 between the longer- 
ons 2, and two pieces of 13 to the end of 
the fuselage—one between the longerons 1 
and the other between the longerons 2. 

From bamboo strips 16 and 17 form the 
tailskid and use a balsa brace 15 to strength- 
en these as shown in the drawing. The 
fuselage skeleton is now ready. 

Prepare from 6” x ¥4”x 1/2” soft balsa 
blocks the propeller, shown in Fig. V. Fix 
in nose block 7 an eyelet. Make a conven- 
tional shaft and fix the propeller as usual, 
not forgetting to use washers. Hang two 
loops of rubber band, .045 square, on the 
hooks, and that finishes the inside of the 
fuselage. 

Cover the cockpit and the cabin windows 
with celiophane and the other parts of the 
fuselage with thin covering paper. 

Next, make the elevator as shown in Fig. 
V. Parts 25 and 26 are balsa, and 27 is 
bamboo. All these are 1/32” square. Cover 
the top only and glue them to the fuselage, 
as shown in Fig. 2. Make the rudder (see 











Fig. 2), using 1/32” square bamboo for this 
work. When finished, cover both sides. 

Make two pieces each of 18, 19 and 20, 
using’ 1/32” bamboo for this work. With 
these six pieces of bamboo, form the land- 
ing gears as shown in drawings 1 and 2. 
Fix the two axles to the landing gears in the 
usual way and use two 11/4” diameter 
wheels. 

In Fig. 5, are the drawings of the air- 
foils, N.A.C.A. M-15. Cut 21 ribs from 
1/32” balsa sheet. Prepare two pieces of 
1/16” square balsa strips for leading edge 
22; two pieces 1/16” x 1/32” balsa strips 
for trailing edge 23, and two 1/32” square 
strips for top-spar 24. 

Construct the two wings with these ma- 
terials, as shown in Fig. 4. In the drawing 
only one-half of the wing is shown. If you 
will notice, the front wing has no dihedral, 
but the rear wing has 3/4”. Your attention 
is also called to the fact that the rear wing 
is built of eleven ribs, because it has a 
center rib. The front wing is built of ten 
ribs only. 

In Fig. 3 you will find the wing tip 21, 
made of 1/32” square bamboo. Form four 
pieces of these and glue them to the wing 
tips. Now the wings are ready for cover- 
ing. Cover them on the both sides. 

Next, fasten the wings to the fuselage. 
As shown in Fig. 2, the front wing is glued 
to the top of the fuselage, which gives it 
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zero degree of angle of attack. From 1/16” 
balsa sheet cut out a form 29 (see Fig. 2), 
and glue to the top of the fuselage. This 
piece assures you of a 6 degree angle of 
attack for the rear wing. 

Glue the rear wing (which has dihedral) 
to this holder 29, 

Be careful, that the leading edge of the 
rear wing is one inch from the trailing edge 
of the front wing. 

Now your model is ready for the test 
flights. 





Radio Course 


(Continued from page 17) 


transmitting electrical power over Icng dis- 
tances will use a high voltage; 50,000 or 
60,000 volts and step it down by means of 
step-down transformers at various points 
along the line where it is needed. In this 
manner, a vast saving in copper wire is 
effected. 








Fig 4 FILINGS ADMERING TO MAGNET 











Frequency 


The frequency of an alternating generator 
will be found by multiplying the number 
of its revolutions per second by the number 
of its field poles and dividing the result by 
two. This will also represent the number 
of cycles. A kilocycle is 1,000 cycles. 

Alternators for ordinary commercial use 
will have a frequency ranging from 60 to 
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600 and these are called low frequencies. 
Radio work requires frequencies ranging 
from 10,000 cycles per second onward. 
These are named high frequencies. 

Next month we will deal with the direct 
current generator and the electric motor. 
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shops, the engines have 
been picked up at various 
times, put together and 
set up by the classes. An 
instruction plane used by 
the club is “home made.” 
Nothing has been done 
which is beyond the reach 
of the ordinary group of 
boys under proper instruc- 
tors. The secret of the 
success of this club seems 
to be in the interest and 
co-operation given by the 
Principal and Faculty. 
Facilities have been offered 
by the authorities, com- 
petent instruction has been _ 
given, a proper course has 
been mapped out and the 
interest sustained. 

Each instructor while giving the general 
course to his group is a specialist in his 
own line as follows: 

M. M. Peake—Theory, opportunities, guid- 
ance. 

T. F. Kinney—Models. 

R. R. Schoonoven—Meterology. 

H. Murphy—Radio. 

D. Sousa—Theory, vocational training. 

Miss C. Sauer—Girls. 

A new division, separate from the club 
but yet a part of the aviation instruction 
has recently been formed under the direc- 
tion of Messrs. Peake and Sousa. This 
division is known as Vocational Guidance. 

The purpose of this course is to use avia- 
tion in order to bring out the best in a 
boy. He is brought to realize that this field 
calls for high standards morally, mentally 
and physically. The course itself deals 
with aviation in a purely theoretical light. 
It teaches him what aviation is and what 
fields in aviation are open for his own na- 
tural talents. 








an, 


Philip Meeh 
A. 
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American Sky Cadets 


(Continued from page 19) 


This club has proved 
that aviation can be used 
as an educational feature 
by schools. The instructors 
and faculty at Lafayette 
have used the club not so 
much to make better avia- 
tors but to make better 
boys. The purpose the 
faculty had in view was 
education in its broad and 
real sense. That the boys 
themselves co-operated is 
shown by the crest they 
themselves invented and 
adopted, setting for them- 
selves a high standard of 





Honesty, Knowledge, 
Health, Courage and 

student at Friendships. 
-L. The club formed four 


years ago as an experiment has proved its 
value and is today the model for aviation 
clubs throughout the country. 


JERSEY CITY CONTEST 


N the presence of Ruth Roland, screen 

star aviation enthusiast, Clarence Cham- 
berlin, famous Trans-Atlantic airman, Ed- 
win B. Lord, vice-president of the Jersey 
City Chamber of Commerce, and others, 
and cheered at frequent intervals by a gal- 
lery of more than 500 classmates and 
friends, 200 pupils of various grammar and 
high schools of Jersey City, recently ¢com- 
peted in the model plane contests, spon- 
sored by Loew's, with the co-operation of 
the Department of Manual and Industrial 
Training of the Board of Education, and 
the Sport Shop, of 14 Journal Square. 

The contests—there were eight—got un- 
der way promptly at 3:45 with the arrival 
of Miss Roland and Chamberlin. 

The contests in class “A,” open to boys 
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Questionnaires are set at the beginning 
of the course, the purpose of which are to 
try and discover what the boy is looking 
forward to, what line in aviation he desires 
to take up, what he knows about it—and 
how well he knows himself. 

He is graded by the instructor accord- 
ing to his knowledge and asked to grade 
himself in reference to his own attainments. 
Strange to say most boys give themselves a 
much lower rating than the instructors 
would give them. At the end of the course 
a similar questionnaire is given and a com- 
parison made with the first one. Those 
showing aptitude are then passed on to the 
club for the aviation gourse. 


A 10 foot model of the Navy dirigible, ZRS-4, displayed at Stern’s 


in grammar schools, were the first to be 
called. These and the winners were: 

1. Best flying airplane, 13-inch wing 
spread or less. Winner—Frank Ehling, 
P. S. 8. Plane aloft 20 seconds. 

2. Best flying airplane, 13-inch wing 
spread or more. Winner—Robert Bleecker, 
P. S. 28, plane aloft 28 seconds. 

3. Best flying all-balsa plane—to rise off 
ground. Winner—James Kopysinski, P. 
S. 6. 

4. Best flying cabin plane—to rise off 
ground. Winner—Woodrow Kolling, P. 
S. 6. 

5. Finest non-flying scale model. 


ner—Howard Killener, P. S. 6. 


Win- 
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| Best Summer 


Fun You’ve 
Ever Had 


With These Inexpensive 
Extra-Big Models! ° 


Understanding your needs for summer 
model flying, Cleveland has designed these 
three large model kits, closely resembling 
three well-known ships. All are profile- 
fuselage models. 


Cleveland 36” Bull-Pup 


Capable of Fly- 
Ing at Least 
1,000 Feet. 
Span of 367; 

length of 24”, 

Colored brilliant 

green wing rud- 

| ders and eleva- 
tors, with yellow 
fuselage, wheel 
dises, fin’ and 

Stabilizer, keen- (Foreign Orders, 

ly trimmed with 


black, Order Kit FL-203. 


Cleveland 343,” 


For beauty 
and fine flying 
qualities 
nothink like it! 
Takes off and 
lands as though 
controlled by a 
human pilot 














Only $2.20 “postf ree 


25¢ extra) 


Sirius 












surfaces, 
everything else 
black. Order Kit 
FL-202, 





Only $2.20 postfree 


(Foreign Orders, 25¢ extra) 


* Cleveland 33” Robin 


Extremely 
simple to build 
—can be assem- 
| Died in from 6 
| to 13 hours 
Laughs at 
winds. Span of 
33"; length of 


wings and 
surfaces, red 
fuselage and 





ae 


wheel discs, ‘ 
Struts and othe , 
Foren Bag oy eyes Only $2.20 postfree 


Order Kit FL- (Foreign Orders, 25¢ extra) 
201. 


Above Kits Include the Following: 


Redicut hollowed ribs (except Sirius not supplied 
with ribs), turned wheels, parts for simple-to- 
make Cleveland-Designed propellers, colored 
tissue, cut balsa, cement, banana oil, full size 
copyrighted Cleveland-Designed drawings—every- 
thing needed! 








Summer Special 
Set of 24 Outline Drawings, 
(Price Originally, $2.50) Qne 
This offer not subject to 











| Until further 

| dealers’ discount notice 

| 

| 

| ’ n to get your Notebook-Catalog, 

| D t F | showing widest variety of 

on al models, including sensational 

| War Line, priced from 50c. to 

5.50. Send 25c. at once—supply getting low. (No 


Free Copies.) 


Cleveland Model & Supply Co. 


Model Aircraft Engineers Since 1919 
1866N West 57th St., Cleveland, Ohio, U.S.A. 


} Symbol of Honest Quality 
Reasonable Price Immediate Service 
| 
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BOYS GET READY 
FOR SUMMER 
CONTESTS 





ABY R. 0. G., 


B 40c. D.D 
The Baby R. 0. G. above is the first of this famous 
line of planes. Comes in a strong mailing tube, 





postpaid, for 40c. Witnessed flights of 3 minutes. 
The big brother of this model has done 5 minutes 
at many airshows. Only 75c. postpaid. Other fa- 
mous Moskito models are listed below for your 
convenience in ordering. 
! MOSKITO FLYER CO. | 
| 11 West 42nd Street, New York City. 
Gentlemen: Send me today: (mark article by X) | 
Moskito Order enclosed. 
( ) Baby B.0.G., $0.40 ( ) Moskito Flier $0.75 | 
( ) Baby R.0.G and Moskito Flier together 
$1.10. ( ) one Tanager $0.85. ( ) Twin 
pusher $2.00. abin Transport $2.50. 
| ( ) Baby Pranepert $0.15. | 
| ov acussdeteesncus6s06000060nse5 eds Senetance | 
Address 


City RE BMC. o cs cccoscccccsccccccscvccncccosess | 





BOYS! GIRLS! LEARN TO FLY! 
Remarkable 10 lesson course, including member- 
ship, Class Pins, Ratings. Bulletins, Wings. Send 


25c for first lesson or $2.25 complete. Details free. 
National Young re League, Dept. D, 816 Chimes 
Bidg., Syracusa, N. Y. 


CELLULOID WHEELS FREE 


With every order | pair Celluloid Wheels given free: 
Genuine Hakone Tissue, Red or White, 2 sheets... .5c 















1/16 x 2 x 36 Balsa, Te each......++++eee+-: 4 for 25c 
1/8 x 1/4 x 36 Balsa, 2 = 5c. 12) for 25c 
Propeller Blocks, G/B Z 2 S GB. ncccvccsecccess for 5c 
Rubber, 1/8 flat and 1/16 square, 2 ft. le. ie ft. 50c 


No order under 50c accepted | on free offer. 
Packing charge of 10c must be included with all orders 
Send for complete price list. 

B. C. MEISTER CO., Model Airpiane Supplies 
8 Sunset Ave., Methuen, Mass. 


Balsa 


Supreme Quality 
Polished (24” lengths) Balsa 





SHEETS 





20” 3 ABI ie NS 1/4” x 2 :6c 
(4” widths may be ined at double the 2” price) 





STRIPS 
%e 3/16” x 3/16” eb eesee le 
es | Bee vccceacas le 
wee 1/4” x Ne <tebaguen lise 
| BP cecccees l4ec 
ya" esmaneee lee 
+ BF SE BFR i cccceer 2¢ 
To 2. yer 2c 
(36”’ cooks may ’ be rad at a cost of % more) 
SPECIAL 
White Pahene ee ee 20%" x 24147" Seiad « 2c 
DEN MEE, sisceeeaneseaceueeees 21 “3 3) aigene Se 
} a Pan Accaetereheegeneeenens Bat | Ee 5e 
ME WEED occccsacicvoccceus 20 "y Se  iseeen l0e 
Superseal Cement (colorless)....... 2 os. tute...... 15c 


Ten (10c) cent post- 
Add 5c for 
Postal or express money order 


No orders under 50c accepted. 
age must accompany all BALSA orders. 
insurance, if desired. 
preferred. 


LONG BEACH BALSA SYNDICATE 
Long Beach, Calif. 


Please mention Mover AmrpLane News when replying to advertisements. . 


Dept. A-548 West 6th St. 
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Winning contests in class “B,” open to 
pupils of the high schools were as follows: 

1. Best flying airplane, 13-inch wing 
spread or less. Winner—George Allen, 
Dickinson. Plane aloft 22 seconds. 

2. Best flying airplane, 13-inch wing 
spread or more. Winner—Philip Meehan 
Dickinson. Plane aloft two minutes. 

3. Finest scale model. Winner—H. 
Randall, Lincoln High. 

Each of the winners received an “Avia- 
tion medal,” presented by Loew's, through 
the co-operation of the Sport Shop. In ad- 
dition, twenty-five boys were awarded hon- 
orable mention. 

Miss Roland was one of the judges in the 
flying model contests. 

Entered in the contest were miniature re- 
plicas of some of the best known models 
such as the Yankee Doodle, the Dornier 
DO-X, Boeings, Gothas, Autogyros, twelve- 
passenger cabin planes, giant bombers and 
DH-Moths. 

The winners of the scale model contests 
were the most difficult to select. Clarence 
Chamberlin, after much difficulty, finally se- 
lected two winners, and because of the many 
other fine entries also selected ten more 
boys, runners-up in these two competitions, 
who were his guests on a flight over Jersey 
City and environs. Among these boys were 
D. Bendix, F. Wolfong, J. Potrosie and I. 
Mills of Dickinson and V. Iwanowski. 
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THOMAS JEFFERSON CLUB 
6 hy Jefferson Aviation Club at the 

Thomas Jefferson High School, Eliza- 
beth, New Jersey, was organized in Octo- 
ber, 1930, under the leadership of Mr. Voss. 
The officers appointed are Poi Levett, presi- 
dent and also representative of the Jeffer- 
son Student Organization, Elliot Heilbrun, 
vice-president and Fred K. Boller, secretary- 
treasurer. j 

The officers are elected semi-annually and 
meetings are held each Tuesday during the 
third period—this time being set apart by 
the school authorities for club activities 

Although the club is young, considerable 
progress has been made. Models construct- 
ed by some of the twenty-five members have 
been on display in the school library while 
the meetings have been devoted to a study 
of aviation and discussions by the members 
of current events in the aviation world. 

A two-days’ carnival was held at the 
school recently in order to raise funds for 
the purpose of buying uniforms for the band 
—which is one of the finest school bands in 
the state. The carnival was a great success. 

Schoolrooms were converted into show 
rooms for this purpose and contained exhibi- 
tions of the pupils’ many activities. The 
model plane exhibit was, as usual, a feature 
which attracted great interest. Outstanding 
models were a Curtiss Condor, built by K. 
Leroy Griffin, and a Cierva Autogyro, the 
handiwork of Phil Jaeger. 


Rene Fonck 


(Continued from page 14) 


The registering paper on the barograph 
showed a vertical stroke of ink crashing 
down, tapering away at 5,000 feet and 
showing the crash as the German struck 
the earth. Strangely enough, the delicate 
barograph was undamaged. 

Guynemer at this time was the French 
idol, and was thought invincible. However, 
the German pilot Wisseman brought Guy- 
nemer down on September 11, 1917, and 
felt so self-confident after that victory that 
he wrote home he had nothing more to 
fear in aerial warfare . . . but that was be- 
fore he met Fonck. 

Nineteen days after Guynemer had been 
lost, Fonck met his slayer in the upper 
fighting world. Far above the clouds, near- 
ly five miles up, Fonck’s Spad whirled it- 
self at Wisseman’s Rumpler. The Spad was 
lighter, and Fonck was able to outmaneu- 
ver his heavier antagonist in the thin air of 
24,000 feet altitude. 

Swooping around behind the Rumpler, 
Fonck fired a burst of six machine-gun bul- 
lets. He aimed directly into the enemy's 
tail. The observer was shot, and suddenly 
was hurled from the machine as it turned 
over. His hurtling body, on its fall of miles 
toward the invisible earth, passed close to 
Fonck’s plane. 

The Rumpler itself, disabled and out of 
control, fell directly through Fonck’s patrol 
far below—its wings grazing one of them 
as it whirled downward to destruction. The 
confident Wisseman had met his master, 
and Guynemer was avenged. 

In spite of bad weather during October, 
1917, permitting only thirteen and a half 
hours of flying, Fonck shot down ten ene- 
mies. He was credited with only four, the 


others falling out of sight of witnesses. 

On May 8, 1918, he brought down three 
enemies with a total of only twenty-six 
shots. That afternoon he destroyed three 
more with only thirty bullets! 

On September 26, Fonck, now Ist Lieu. 
tenant, shot down six Germans within two 
hours, near Montdidier. In his first com- 
bat of less than five minutes, he got two 
in the first ten seconds! He returned to 
his airdrome for an hour, then went out to 
the same region, shot down an artillery 
observer, then attacked a patrol of four 
Pfalz fighters, and picked off two of them 
in a few minutes. 

Fonck was probably the greatest of aerial 
strategists. His coolness and tactical skill 
carried him through unscathed. He had 
two or three combats with the great von 
Richthofen himself, all ending in a draw. 
His methods were in direct contrast to Guy’ 
nemer, who plunged headlong into battle 
and won by dash. Guynemer was eight times 
downed, “had many shattered planes, and 
finally lost his life. Fonck was cool and in: 


vincible. 
The Ace of Aces was with the famous 
Cigognes, greatest of French squadrons, 


when the war ended. In three months with 
this group he shot down twenty-four ene 
mies. 

Fonck never flew unless he felt in per: 
fect condition. He kept in the best of 
health, used no alcohol and trained for his 
battles as for an athletic contest. With a 
cool head and a brain that was fast and 
accurate, he became the greatest fighter of 
them all—for he emerged from the war 
with his life and health. 
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A feature of the “Pup” was the window 
panels in the upper plane. The windows 
were rendered necessary by the fact that the 
pilot sat with his head below the level of 
the plane. A single machine gun firing 
through the propeller was mounted above 
the fuselage. 

The “Pup” (Sea-type): When starting 
from and alighting on the deck of a ship 
became the fashion, the Sopwith “Pup” 
was modified slightly for this purpose, and 
good work was done by this type on the 
North Sea patrols, for which work it 
proved very suitable. This machine did not 
differ greatly from the standard type. 

The Sopwith Triplane (May 28, 1916): 
Amongst all the Sopwith productions, nearly 
all of which attained great fame—so much 
so, indeed, that their type names were veri- 
tably household words—none was more 
characteristic than the triplane, affectionately 
known as the “Tripe” or “Tripehound.” 
This machine was fitted with 130 h.p. Cler- 
get engines. 

The principal objects aimed at in this 
notable design were, first, the attainment of 
a high degree of visibility, or, rather, the 
reduction to a minimum of the pilot's blind 
angle. With his head on a level with the 
intermediate plane, he enjoyed a practically 
unrestricted arc of vision through about 
120°, while sections cut out of the centre of 
the intermediate plane enabled him to have 
a good view of the ground when landing, 
the position of the cockpit being such that 
the bottom plane had no restricting influence 
on the view. The narrowness of the chord 
made available by the use of three main 
planes also allowed the pilot an exceptional 
view upwards and to either side, an im- 
portant consideration in a purely offensive 
machine. 

The second object aimed at was an in- 
crease in maneuverability, and the triplane 
principle was adopted to secure this purpose 
in consequence of the fact that, owing to 
the narrow chord, the shift of the centre of 
pressure with varying angles of incidence 
was relatively smaller than in a biplane, and 
consequently demanded a shorter length of 
fuselage to carry the tail. At the same time 
the small span reduced the moments of iner- 
tia in the horizontal plane and a machine 
was thus obtained which was highly respon- 
sive to its controls and which could add the 
important ability to dodge to its other 
strategic advantages. The consideration of 
movement of the centre of pressure enabled 
single I-struts to be adopted in place of the 
usual pairs springing one from each spar. 
This construction also led to a sensible 
simplification of the wiring system. Aile- 
rons of the unbalanced type were fitted to 
all three planes. 

The Sopwith “Camel” (December 22, 
1916): Few airplanes did more to repulse 
German attempts at aerial supremacy than 
the famous “Camel,” so called from the hump 


BUILD SOMETHING NEW! 


A NEW GOLD SEAL CONSTRUCTION KIT OF THE CURTISS-WRIGHT “JUNIOR” 
A twelve-inch Wing Span, solid baisa wood Seale Model. 


Complete Construction Kit, Price $1 OQ restos 


As dealers in 
Curtiss-Wright Mod- 
els and Model Sup- 
plies we are pleased 
to announce this 
very interesting Con- 
struction Kit com- 
plete for one dollar. 


Included in this Kit 
is a full size plan, 
easy to read and 
follow, #1 the neces- 
sary material, first 
grade balsa wood, 
cut to size, cement, 
wheels, tail skid, 
engine, engine 
mounting, stabilizer, 
sandpaper, gas tank, 
cellophane wind- 
shield, struts and a 
large 14xl] photo- 
graph of the Curtiss- 
Wright ‘Junior’ to 
help you make the 
model accurately. In- 
Structions are clear 
and plainly written. Curtiss-Wright “Junior” Two Place, Pusher Monoplane 


SPECIAL OFFER — 25 RACING AND MILITARY PLANE PICTURES 25¢ 
ORDER BLANK 


AVIATION PLAN & MODEL CO., City Island, New York. 
Dealers in Curtiss-Wright Models and Model Suppiies. 
— Sirs: out. find enclosed................ for 

bg span le odel of the ¢ iss-Wrig = a: 
ren lg = By e Curtiss-Wright Junior 


( ) I have checked here my order for 25 Racing and Military Plane Pictures for 25c. 
NAME seees KiSAsetee beens 
ADDRESS .......... (AthPNSn ObbinsdbEtkimeaddewbiee aed 
CITY AND STATE . 


A pusher type, 
this Curtiss-Wright 
Junior Model is a 
realistic miniature 
to build. Just fill out 
the order blank and 
attach a dollsr bill 
to the slip and mail 
today and _ receive 
your complete Kit 
promptly. 





Construction Sets of the 12-inch 


ctepeveences (number) 
Please send to the address as 


as described above. 


Please Write Plainly 








Don’t miss a chance to win a real cash prize for a Slogan for 
MODEL AIRPLANE NEws—! 
See page 3 of this issue for full details. 








CURTISS-WRIGHT Engineering Triumph s 


HELL-DIVER 


_Here’s our Flying Scale Model of the FX8C4, developed for the U. 8§ 
Navy. Sensational 2-place bombing fighter which pulls out of 5000 ft. verti- 
cal power dive with a 1000 Ib. bomb, 


ARMED TO THE TEETH! 


3 


postpaid 


This most accurate flying scale model ever produced carries all bttle 
equipment of real ship. Note Miniature Bomb under fuselage, with auto- 
matic releasing device. Two real cockpits, instrument board, pilot and ma 


chine gunner. Rear cockpit fitted with life-like machine guns. Motor with 


anti-drag ring and tappet valves. 
OFFICIAL COLORING AND INSIGNIA 


Kit contains gold-yellow, silver and battle grey dope. Official U. 8S. Navy 
star in circle insignia. Complete full-size blue print, ambroid, celluloid 
wheels. Cut prop, blank stamped ribs, wire parts, wood cut to size. Cello- 
phane wind shields, 

: NE FOR FLYING PERFORMANCE 
New principle adjustable lifting stabilizer. Rubber motor may be machine wound without removal. 
landing gear. Flying Demonstrations at our retail store. Saturdays and Sundays. 


We Offer as Our Introductory Values 
HELL-DIVER JUNIOR, 16” span, 7% oz., $1.35 p.p. 
HELL-DIVER SENIOR, 20” span, 114 oz., $2.25 p.p. 

MONTGOMERY MODEL AIRCRAFT PRODUCTS 


Dept. M 7, 732 West Broadway Remit by money order or check, — 
Woodmere, Long Island, N. Y. Canada 5c extra. Free Price List. 





X-type 














WE SCORE AGAIN! 


The Lowest Prices in the country, The Best and finest materials, and in addition 
we give Free with every order printed plans and instructions for making some 
popular type of model. A new plan each week! Be sure and get them all. 


1931 A. M. L. A. Kits. 
These kits are the best on the market. Their clear instructions and excellent materials cannot be beat. 


Get one for that contest. 


ey are official. 
No. 19 A. M. L. A. Soaring Glider, a 21” balsa and bass wood glider that really soars, postpaid... .$0.25 
No. 20 Baby R. O. G. Three-in-one builds any of three models, regular, bi-plane, or cambered wing 
endurance types, postpaid $0.50 





No. 21 World’s Reord Kit. A consistant ELEVEN MINUTE FLYER, postpaid .................0++ $1.25 

ek ee ee TD BONED pe iccdcchaccteduschecncednentens Sacduweseddeereeese eeceancened $0.75 
s Sticks and Spars se Sheet Balsa 

ze 32 x 2x 36” ona ceeccccccesoesccocceseee 

1/16 Z1/B 2 BO”... ccccccccrcccccesescccoes le 1/20 32.2 30" aaa Snicneeurdcennsesénqeses 4 

BFRORDEREE cevcecesiocceccessenseeseeeee 7c 

BJO SSSI ncccccccccccccccccecce cocccces 88 
Balsa Planks 

RRP RE } x0d06ednnc00nenqcess0cesseussoss 40c 

Se OO . 64000060000600000000000000060008 70¢c 

TORE <agcrede sceveqnensesdenessqneete 70c 

IEG hd oehece Cuktdacatcnaeh ond 2c DEE”. - Ghdapccdaenaneedagus ss sakanneness 1.25 


No C.0.D. or orders for less than 50c accepted. Ten cents packing charge on all orders 
SOUTHERN MODEL AIRPLANE SUPPLY CO. 
P. O. BOX 149 ATLANTA, GA. 











Please mention Mover AIRPLANE News when replying to advertisements. 
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aus ONE MONTH MORE =m 
SPECIAL DISCOUNT 


on these approved 





exact scale-reduction models 
of CURTISS-WRIGHT ships 


@ Curtiss HAWK pursuit plane, 25-inch sng 


GED cc cccecessiaqgdsenésocestoasgeeugess 
se less discount 


@ Curtiss CONDOR transport plane, 34-inch 
Wa ic cccevcntencosesoseeteegers 00 


WIE, v.cbc0csescssccetenteneseanes i 
less discount 


Special introductory discount—For one month 
more—until July 3l—we are continuing our special 
introductory offer of a 35 % discount on these three 
model kits. To take advantage of discount, clip this 
advertisement and send it with your order, or use the 
special order blank supplied with the new Selley 
catalogue. 


DON’T FORGET 


these approved flying models 
Curtiss FALCON observation plane, 18-inch wing 
span, complete kit with full-size plan and directions— 
Ge si ctrscessbeeneekenevacethensceesens $1.50 


Curtiss HELLDIVER shipboard fighter, 24-inch 


wing span, the only approved model of this famous 
Navy ship—o: $3.50 
@ Send 5c. for NEW catalogue 
We haven't room here to tell you all the wonderful 
features of these remarkable new model kits. But 
send along just one small nickel, and you'll receive 
the new Selley catalogue, describing each one in 
detail, and listing an entire new line of supplies, 
priced as low as the lowest. 
SELLEY MFG. CO., INC., 
1377 Gates Avenue, 
Brooklyn, N. Y. 
or 
CURTISS-WRIGHT FLYING SERVICE, 
Dept. M, 27 West 57th Street, 
New York City 


AIRSEAL 
BALSA | 


Model Builders attain the greatest 
success by using The Best Grade 
of Material. Air Seal Balsa is 
known as the highest grade of Balsa 
by the Model Airplane Builders. 
The Wirftners of National Contests 
are using Air Seal Balsa—Air Seal 
Balsa is sold in all sections of the 
country. If you do not use Air Seal 
Balsa try a sample order, we have 
a few standard sizes for immediate 
shipment. 


Write for Free Booklet on Model 
Construction 








Prices Including Postage on Sample Sizes 


, nd thick, 6” wide, 36” long at $1.15 each 
2” thick, 5” wide, 40” long at 1.15 each 


1/8” thick, 6” wide, 36” long at .55 each 
1/16” thick, 6” wide, 36” long at .50 each 
= thick, 4” wide, 36” long at .60 each 
s” thick, 3” wide, 36” long at .85 each 


Prices quoted on quantities of various Grades on 
requ 


THE FLEISCHMANN 
TRANSPORTATION CoO. 


Balsa Wood Division 
5895 MADISON AVENUE 
NEW YORK, WN. Y. 


327 Se. La Salle St., 245 - tith 8t., 
Chicage, Ilinois. San Francisco, Cal. 
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which it carried on the forward top side of 
its fuselage by virtue of the fitting of two 
fixed machine guns, both firing through the 
propeller. Furnished with a 130 h.p. Cler- 
get and designed to achieve a very high per- 
formance both in climb and speed, the 
“Camel” showed itself a redoubtable fighter 
against antagonistic scouts, and also per- 
formed extraordinarily well as a Zeppelin 
catcher, in which latter connection its ability 
to climb with great rapidity was extremely 
valuable. 

A good angle of vision was obtained by 
keeping the pilot fairly well forward, and 
also by the positive stagger of the planes. 
In place of the large transparent panels 
fitted into the middle of the top plane in the 
“Pup,” that of the “Camel” was provided 
with a faired-off slot. The remainder of the 
design followed “Pup” lines pretty closely, 
but it is of interést to note that this ma- 
chine was the first to be fitted with two 
machine guns, a practice that was later ex- 
tensively adopted in both Allied and enemy 
airplanes of a similar type. 

The Sopwith “Camel” (Sea-type): This 
design was almost identical with the above, 
except that the fuselage was made detach- 
able at the rear of the pilot's seat, enabling 
the machine to be conveniently stowed 
aboard ship. It was used for flying from 
the deck of seaplane carriers, and, in addi- 
tion to this, was also carried on some fast 
cruisers. The method of launching was off 
the Barbet guns, and it required a machine 
of considerable efficiency to get off with 
certainty and satisfaction with so short ‘a 
run. 

The Sopwith “Snipe” (March 17, 1917): 
This machine was produced primarily with 
a view to the attainment of a very high per- 
formance and exhibited characteristics of 
both the “Camel” and “Dolphin.” From 
the latter it differed in point of stagger and 
plane dimensions, and also in having a 200 
h.p. B. R. engine in place of the Hispano- 
Suiza. As in the “Dolphin,” the rudder was 
of large size and balanced, and the “Snipe” 
as might be expected from its general lines 
and arrangements of weights, was highly 
maneuverable. The pilot's head, owing to 
the deep fuselage and small gap, was on a 
level with the top plane, the centre of which 
was partly cut away and partly slotted. A 
double-bay system of struts was used, giving, 
with the relatively small span, great construc- 
tional strength. Owing to the large diameter 
of the B. R. 2, the rectangularity of the 
fuselage only appeared towards the tail, and 
the body was more pronouncedly circular 
than in previous Sopwith designs. 

The “Snipe” did not make its appearance 
until well on in the middle of 1918, and 
had thus very little chance of introducing 
its qualities to the German Flying Corps. 
In the short time at its disposal, however, it 
made an enviable reputation for itself. In 
four days a single “Snipe” squadron ac- 
counted for thirty-six enemy airplanes, and 
downed thirteen in one day. An outstand- 
ing feat was that performed by Major Bar- 
ker, who, in a Sopwith “Snipe,” when at- 
tacked by sixty hostile machines, crashed 
four of them and drove down no less than 
ten out of control. 

In addition, it might be mentioned that 
a “Snipe” fitted with an A. B. C. engine 
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attained a speed of 156 m.p.h., and climbed 
to 10,000 ft. in 444 minutes. 

The Sopwith “Dolphin” (May 23, 1917): 

Two principal objects were borne in mind 
in the design of this single-seater fighter— 
firstly, to make good use of the 200 hp. 
Hispano-Suiza engine (which had reached 
a productive stage) and, secondly, to afford 
the pilot a range of vision greater than that 
of any other existing airplane. The former 
necessitated a departure from the usual lines 
of the Sopwith fuselage, the upper surface 
of which in the rear of the cockpit was 
more pronouncedly arched than in previous 
types. The span of the planes was increased 
beyond that of the “Camel,” and a double. 
bay arrangement of struts adopted in order 
to provide great structural strength. At 
the same time the gap was slightly dimin- 
ished, and, what formed a strong charac 
teristic of the type, a negative stagger was 
adopted, with the object of placing the main 
spar extensions of the top plane in such 
a position as not to interfere with the com- 
plete freedom of movement of the pilot, 
who occupied the rectangular space formed 
by them. 

On these tubular steel spar extensions— 
which were supported by four short vertical 
struts from the fuselage—were mounted two 
Lewis guns, capable of being aimed inde- 
pendently of the direction of the machine. 
Two fixed Vickers’ guns firing through the 
propeller were arranged along the top of the 
engine, and were partially covered in by this 
cylinder fairing. The general arrangement 
of the front part of the fuselage was par- 
ticularly neat, and its formidable appearance 
was well supported by the ‘“Dolphin's” 
offensive capabilities. The radiator was 
divided in two portions, each carried on one 
side of the fuselage level with the pilot's 
cockpit. In front of each radiator was ar- 
ranged an inclined and adjustable deflector, 
allowing the whole or any part of the cool- 
ing surface to be obstructed. Among other 
features of the “Dolphin” was an empen- 
nage design differing markedly from that of 
previous Sopwith types. The fin was of a 
more upright shape and the rudder was 
balanced. 

The 300 h.p. “Dolphin”: In connection 
with this type it is of considerable interest 
to note that at the signing of the Armistice 
it was being built in quantities by the French 
Government, for themselves and the Amer- 
ican Government in France. It was fitted 
with the 300 h.p. Hispano-Suiza, and an 
adjustable tail plane was employed, since the 
variable load was considerable, the French 
and American Governments calling for a 
very large quantity of gasoline to be carried. 
The machine was reinforced in certain re’ 
spects to allow for the considerable addition 
of power. In general outline it was very 
similar to the 200 h.p. Hispano-Suiza “Dol 
phin.” The guns were completely con 
cealed under the cowling, being fitted in 
tunnels, and the air intake of the carburetor 
was fitted with a telescopic-type gas tube 
direct into the front cowl, considerably 
diminishing the risk of carburetor fire. 

The Sopwith “Cuckoo” (June 6, 1917): 
There is genuine humor in all the Sopwith 
type-names, and in none more so than ‘n the 
“Cuckoo,” which was encouraged to lay 3 
very splendid egg in any enemy nest that 
could be located above the surface of the 


Please mention Mover AirPLane News when replying to advertisements. 




















MODEL AIRPLANE NEWS 


sea. The egg in this case was a special 
18-inch torpedo, which the “Cuckoo” car- 
ried strung underneath her fuselage and 
between the wheels of the landing carriage, 
which consisted of two independent wheels, 
each separately mounted, and not, as was 
then usual, united by a common or articu- 
lated axle. 

This machine was built at the request of 
Commander Murray Sueter, R.N., and was 
of considerable dimensions. The treble-bay 
arrangement of struts and also the installa- 
tion of the 200 h.p. Hispano-Suiza geared 
engine, with the elliptical radiator surround- 
ing the propeller shaft were noteworthy. 

The “Buffalo” (February 19, 1918): This 
machine, fitted with a B. R. 200 h.p. engine, 
was designed primarily for reconnaissance 
and contact patrol work, with a view to 
armouring the pilot, observer and fuel tanks 
against enemy attack. The construction of 
the fore part of the fuselage was similar to 
the “Salamander.” It was fitted with one 
synchronized gun firing forward and one 
Lewis gun on a Scarfe ring mounting firing 
aft. The experiments with this machine 
were highly successful, and it was on the 
point of being put into quantity production 
when the Armistice was signed. 

The “Salamander” (April 26, 1918): In 
general lines this airplane was modelled after 
its prototype, the “Snipe”, but its function 
was of a totally different character. It was 
designed primarily as a trench fighter, for 
which purpose it was armed with two fixed 
machine guns and protected with armour 
plating. The latter formed the front of the 
fuselage from a point immediately in the 
rear of the engine (a B. R. of 200 h.p.) and 
extended to the rear of the pilot’s cockpit. 
This plating was not added to an existing 
frame, but had a structural as well as a 
protective function, and itself formed the 
front portion of the fuselage. The faired 
cowling behind the engine was added above 
he armour. A small variation from “Snipe” 
detail was in the tapering spine serving to 
fair off the pilot's head. This, being bullet- 
proof, gave him a considerable means of pro- 
tection against attack from the rear. The 
total weight of the armour was 650 lbs., 
and, in addition to this extra load, 2,000 
rounds of ammunition were carried for the 
guns, 

(The date against each machine is that 
on which the machine was passed by the 
Sopwith Experimental Department.) 





The Airistocrat 
Model 


(Continued from page 27) 


carriage is of an extraordinary type, incor- 
Porating the truss system of construction 
used on the large Airistocrats by the General 
Aircraft Corporation. The landing gear on 
our model contains a neat, compact, and 
effective shock absorbing system. The ad- 
vantage in using this shock absorber on 
your model is that it saves the members 
around the vicinity of the undercarriage 
from the usual severe stresses encountered 
in landings. 

The landing gears are made from 1/16” 
x 1/16” white holly, and 1/16” flat balsa 
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thousands of boys w 


developed by any mode 


me company. 









>. ' 
MIDGET ALBATROSS, 12” wingspread. Complete 
kit, detailed blueprint. All material, including 


Jap-Tissue, genuine camouflaged in colors. 
Postpaid $1.10 


12” wingspread. 





MIDGET FOKKER TRIPLANE, 


Complete kit, detailed blueprint. All material 
checkered ‘tissue In beautiful colors. 
Postpaid, only .......... $1.10 


OTHER MIDGET MODELS! 


Each construction set is complete in every detail, 
including ion ae blueprint. 
NIEUPORT OUT, postpaid 
*FOKKER D-7, postpaid 








*CURTISS ROBIN, postpaid 

BOEING P-12, | er 1.10 
TH RASOL, postpaid - 1.10 

SIKORSKY S-38, postpaid ................. 1.10 


*See last month's issue fer pictures of these 
Midget Models. 
Any Midget Model, ready to fly, postpaid....$4.40 
Midget Scale Model Blueprints........... -25 ea. 


AGENTS WANTED 


We want one dealer or agent in every town to 
handle National Model Airplane Sets and supplies. 
Because of their proven quality, a National model 
dealer with sets and parts to supply immediate 
wants can make big money. Write for full details. 





National’s Latest Developments! 


National Model Engineers present you six more 
any of these interesting 12” MIDGET SCALE MODELS? All Excellent flyers. 
we building them and find them the best flying scale models ever 


construction, these models can be flown numerous times without cracking up. 


NATIONAL MODEL AIRCRAFT & SUPPLY CO. 
29 North Ave., New Rochelle, N. Y. Dept. A-10 


famous flying Scale Models. Have you built 


Join the 


Due to their extreme lightmess, and sturdy 











MIDGET SPAD, 12” wingspread. Complete kit 
with detailed blueprints All material, including 
colored tissue and insignias 

Postpaid, only ......... $1.10 


NEW 


ANOTHER NEW DEVELOPMENT OF NATIONAL 
MODEL ENGINEERS, 


Comoufiaged Genuine Japanese Tissue in Beautiful 
Cole: 


rs to Cover Your Wartime Models 
Any Design. 
tM, vovdneeSianguehhedas 10 
BO GS sanccavesceccaes «as ae 
Checkered Tissue, yellow, orange, red, green 
blue or black on white, also black on nee. 
BD GREE ceveccscccegossseses -80 


2 ft. FOKKER D-7 CONSTRUCTION SET, $3.00 


In order to give every boy an opportunity to build 


a 2-ft. model of the famous FOKKER D-7, NA- 
TIONAL Model Engineers made it possible to pro- 
duce a construction set of the same high quality 
as our other sets, but for only $3.00. The kit 


includes blueprint, all material and insignias to 


build this model. 


OTHER 2-FT. MODELS FOR YOU TO BUILD. 
I TPE vce hsdaccssncccdcnesansensdes $3.75 
Oo Qe mK 
TRAVEL AIR MYSTERY SHIP ............ 3.50 
STINSON DETROITER .......cccscccceccess 3.50 
EOCKMEED GERIUG co ccccccccccescccccccess 3.00 
CS EEE cacdccccncececovensesescces 3.00 
DT PD oth cntenteadinwtacedhewnnn 3.00 


Blueprint included with each set. Blueprint only 


50c. each. 
No. C.0.D. orders accepted. 
Catalogue D, 36 pages, listing all NATIONAL 


MODELS and Supplies, sent upon receipt of 5c. 





AVIATION 


Jntrormation 


FREE 





AMERICAN SCHOOL OF AVIATION 
Dept. 315-B 3601 Michigan Ave., CHICAGO 


CRASH 

LOWEST — PRICES IN THE COUNTRY 
1/32 x 2” x 36” 
1/16 x 2” x 36” . 
1/16 x 1/16 x 36” 
1/8 x1/8x 36” ... 
12 inch Curtiss Hawk blue print 
13 —_- Curtiss ——  f  eeeeeee -25 
Send 2 cent stamp for complete catalog on supplies 
STANDARD MODEL AIRPLANES and SUPPLIES 

3234 White Plains Ave., N. Y. C. 

























C/ 
Write for 
catalog 


AERONAUTICAL 


ical Engineering. 
a Living costs and tuition 
school may make up 

Ave., tnd. 


ENGINEERING 
DEGREE IN 2 YEARS 










Save time and money by taking the Tri-State College course 
in Aeronautical Engineering, 108 wee 
Degree. Graduates in 
course in two terms (24 weeks). 
fundamental engineering subjects. 


i 
eee raciition available at nearby airports. Enter Septem- 


Bachelor of Science 
Mechanical Engineering can complete 

orough training in all 
Non-essentials eliminated. 
to save student time and money. Flying 


College ~~ | a 
, Civil, Electrical, Mechan an em- 
+ 4 agg H Business Administration and Account- 
low. Those who lack high 
work. Graduates successful. 85! College 


Angola, 


TRI-STATE COLLEGE 
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for formers to streamline the landing gear. 
Cut your strips to the correct size as shown 
on drawing No. 1. Start with the front 
triangle A. Lay the pieces required for the 
front triangle in a jig, making sure that 
each member rests flush against the other. 

Cement them in place and proceed to 
make your wire bearings, shock thimbles, 
pins, and axle, all of which are given in the 
drawings. Now that the wire fittings are 
made, the front triangle should be dry. Ce- 
ment the intermediate members, and the 
landing gear is ready for covering. Cover it 
with Japanese tissue and give it three coats 
of dope. : 

To attach to fuselage, align the bearings 
of the landing to those of the fuselage and 
slip the pins through the bearings. Make 
the pins secure so that they may not be 
withdrawn from the bearings, by bending 
the protruding ends. Set up landing and 
thimbles as shown in drawing 4 and wind 
three turns of %” flat rubber around the 
shock thimbles. 

Now place the wheels on the axles, and 
put a small drop of cement at the ends of 
the axles to keep the wheels from rolling 
off. This completes the landing gear. The 
completed landing gear should not weigh 
more than .20 ounce. 


WINGS 

To make the centersection select your 
wood and cut to size as shown in drawing 
4. This material consists of 1/16” holly for 
spars and 1/16” flat balsa for ribs. Slip the 
spars in place according to drawing 4. 
(Note that the spars run directly through 
the fuselage.) 

At this stage of construction, cover the 
fuselage. The paper is merely slitted and 
slipped over the centersection spars. Cut 
ten ribs accurately and cement them in 
place, setting them between spars a and b. 
Proceed by inserting your truss and pin 
blocks as shown in wing spar drawings. 

The next step is to construct the wings 
in which the spars are built up in the same 
manner as described in the centersection. 
There are ten ribs and six false ribs required 
for the wings. The tips are made from %” 
x ¥%” balsa and sanded down to a smooth 
finish. Be sure to place the wings on a 
flat board. The leading edge is made from 
%y” x 1/16” white holly or spruce, and the 
trailing edge from 1/16” x 1/16” white 
holly or spruce. 

When the wings are thoroughly dry we 
are ready for covering. Either superfine or 
Japanese tissue may be used to cover the 
wings. A good proportion for dope for the 
wings is three parts of acetone to one part 
of banana. The final coat can be mixed 
with analine dye. 


The next step in completing the wing | 
There are ( 


structure is to build our struts. 
four required, the front struts being 1/16” 
longer than the rear. They are made from 
ly” x ¥%” balsa and given a streamlined 
cross-section. Proceed by inserting your 
strut fittings. The structure including the 
centersection and struts should not weigh 
more than .40 ounce. 


TAIL ASSEMBLY 


The horizontal stabilizer is made in two 
parts, as shown in drawing 3. The spars 
are made from 1/16” x 1/16” white holly 
or spruce. The outline is made from 1/ 16” 
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x 1/32”, bent over a candle flame, and the 
ribs are made from 1/32” square bamboo. 
The tail is made by bending the ribs around 
the spars, and later inserting your outline. 
The tail is then placed one-quarter above 
the thrust line at 0° incidence. The rudder 
is made in the same manner as shown in 
drawing 5A. The proportion for the dope 
on the tail is five parts acetone and one 
part banana oil. 

The propeller and the tail remain to com- 
plete the model. The propeller and its fit- 
tings are shown in drawing 9. Great care 
should be taken in covering the propeller. 
The blades at the tips need not be thicker 
than 3/32”, and not less than 3/16” at 
the hub. Balance the propeller carefully, 
and insert the shaft. Eight strands of 1/y” 
flat rubber are used. The completed model 
should not weigh more than 3/5 ounce. 

The model flies fast. Glide it first when 
there is little wind. Wind it up about one 
hundred turns by hand and launch it with 
the wind. The model will soar away beau- 
tifully. Now for a big flight. Detach the 
motor stick. Have someone hold the pro- 
peller. Hook the “S” hook in the winder 
and stretch the motor about two and a half 
times to normal length. It can be wound 
smoothly about three hundred turns. Hand 
launch it in level flight with the wind. You 
will be surprised at its beautiful flight. It 
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can be made to take off under its own 
power. Just wind it up fully and set it on 
a smooth surface where it can run from 
three to five feet. 


NECESSARY MATERIALS 

2 pieces 1/g” x 1g” balsa 

1 piece 1%” x 1/4” x 18” spruce or white 
pine 

10 pieces 1/16” x 1/16” x 36” white 
holly 

1 strip 1/g” x 1/g” balsa 

3 pieces 1/16” x 2” x 36” balsa 

4 pieces bamboo 

1 piece 1/16” x 1g” white holly or spruce 

1 block 814” x 14” x 11/44” balsa 

2 feet No. .032 piano wire 

2 feet No. 8 piano wire 

1 foot No. .020 piano wire 

1 cap washer 

1 flat washer 

1 large size propeller bearing 

1 two-ounce can banana oil 

1 two-ounce can acetone 

1 two-ounce can ambroid (or 1 large tube 
of cement) 

1 pair two-inch celluloid wheels 

1 sheet transparent cellophane paper 

3 sheets Japanese super-fine tissue 

12 feet 1” flat rubber 

1 spool silk thread 

1 small camel hair brush. 
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shape, has not enough volume to support 
much excess weight. 

As a result, the stern “digs under,” 
forced by the weight of the plane and the 
backward motion. As soon as this happens 
the plane rears up still further, and, in a 
moment or two, our proud ship of the sky 
is upside-down under the water, with only 
the pontoon bottom showing above the 
surface. 

Going into the matter further, we will try 
to find out just what caused the above flip- 
flop. I have said that the float had lots of 
buoyancy forward but not enough toward 
the stern. That's. just it. The stern por- 
tion, because of its streamline taper, has 
not enough volume to displace the amount 
of water necessary for its share of buoy- 
ancy. The longitudinal stability of the float 
is bad (I mean, of course, stability while 
in the water). 

Thus we see that a float, while it may 
appear a sound design from an aerodynami- 
cal point of view, must be designed also as 
a good boat. Our sketch in Figure 1 is, 
of course, exaggerated, the object being to 
show how not to design a pontoon rather 
than to show a practical float. The one 
shown in side view in Figure 2 is a suc- 
cessful float. The top view of this float 
would show the stern portion much wider 
than that of the other, the long, tapering 
lines being absent. 

As for the float in Figure 1, we might 
call the difficulty bad “distribution of buoy- 
ancy” and not be far from the mark. We 
might say, also, that the center of buoyancy 
is too far forward in-the float. This last is 
the way an aeronautical engineer would 


\ put it. 


The term, center of buoyancy, is a hard 
one to define. Like center of gravity and 
center of pressure, the C.B., as it is called, 
is not something that we can put our finger 
on and say, “This is it.” We know that it 
is there, and we can locate it precisely by 
mathematical processes too complicated to 
detail here; but we find it hard to define. 

Let us try it, however. We know that 
the center of gravity of an airplane is the 
point at which the whole ship would bal- 
ance if its weight could be supported at that 
point; say, on a very small steel rod. Now, 
for pontoons, we can define the center of 
buoyancy by the same method, saying that it 
is the point at which the entire normal load 
of the pontoon may be applied, with the 
pontoon still riding at normal trim. 

“Normal trim” is a new term, so for the 
present we will just say that the pontoon 
will ride as it normally does with the weight 
of the plane pressing down on it through 
the attachment struts. That is, neither the 
bow nor the stern will be any lower or 
higher in the water than normally. 

That definition is as simple as I can make 
it for our present purpose. The technical 
definition goes like this: “The center of 
buoyancy of a float is the center of gravity 
of the displaced water.” But that seems a 
little hazy for model work. The principle 
of the thing, however, is precisely the same 
in either case. Take another look at the 
first definition, and, if possible, experiment 
with a model pontoon; -and I think the point 
will be cleared up. 

However, all that is rather vague. Let 
us try to get down to cases. Suppose we 
have a model pontoon of the standard vee’ 
bottom type. How can we find the center 
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of buoyancy? Remembering that first defini- 
tion, and also our practical method of find- 
ing the center of gravity of a model plane, 
we can do the trick in a moment or two. 

Just place the float in water and press 
down on it with a dull-edged knife, using 
about the same pressure as the weight of 
the plane. By experimenting we can easily 
find the point at which the pontoon rides 
as we wish it to—that is, at normal trim. 
This method, like the first definition for 
C.B., is thoroughly practical, and it is ob- 
vious that the center of buoyancy of the 
float is at the point where the knife-edge 
is applied when the float rides at normal 
trim. 

There is a precise mathematical method 
of finding the center of buoyancy of any 
float, but the long and involved discussion 
necessary to explain the method would be 
out of place in this course. 

So far, then, we have learned that a 
pontoon or float must have its volume, and 
hence its buoyancy, distributed fore-and- 
aft, so that it will possess enough longi- 
tudinal stability to float the plane safely on 
the water. The C.B. is, of course, located 
by the shape of the float. 

For example, a float like that shown in 
Figure 1, having a great deal of volume up 
forward and very little aft, would have its 
center of buoyancy well toward the front. 
Now, by re-designing this float and increas- 
ing the volume aft, we could move the 
center of buoyancy toward the stern, thus 
getting sufficient floatation in the after-por- 
tion to keep the airplane from tipping over 
backward. 

When fitting pontoons to a plane it is 
well to keep in mind that the C.B. of the 
float system should always be forward of 
the center of gravity of the plane. In other 
words, the float or floats, if of the scale 
model type, should trim slightly by the 
stern, like the one shown in Figure 2, hav- 
ing the stern lower in the water than the 
bow. 

It is plain that all seaplane floats should 
have a reserve, or excess, of buoyancy. 
Suppose we had a gasoline-driven model 
airplane which weighed exactly 62.5 pounds. 
This would, of course, be rather a large 
model airplane, but it serves our purpose. 
We know, from last month's article in this 
course, that one cubic foot of water weighs 
62.5 pounds. 

Then, a float for our gasoline-driven 
model must displace—at the very least— 
62.5 pounds of water, or one cubic foot, to 
put it in terms of volume. A float of this 
volume would support the plane on the 
water; but, were one ounce of extra weight 
to be added, the pontoon would promptly 
sink. 

Since extra weight is often thrown on 
the float, particularly in landings, we design 
all pontoons with reserve buoyancy—usually 
from 70 to 100 per cent in full-size practice. 
This means that, for a one-hundred-pound 
airplane model, the float would be capable 
of supporting from 170 to 200 pounds 
without sinking. 

For model airplane floats, the matter of 


} 


reserve buoyancy is rather a moot point. | 


Some builders stick to the policy of making | 


the floats only as large as absolutely neces- 


sary, trying to keep down both weight and | 
drag by keeping down the size. Others | 


make their pontoons quite a bit larger, 
claiming that it is better to ‘build a light, 
well-designed pontoon of generous propor- 


tions than to build a small one and run 
the risk of losing one’s plane. 

There is this about it, a model seaplane 
is often capsized on landing, particularly if 
the water is a little rough and the wind is 
gusty; and, once capsized, the model is ex- 
tremely hard to locate. Two or three small 
pontoons, projecting perhaps half an inch 
above the surface of the water, are mighty 
hard to see when one is searching for his 
plane. Besides, a ducking such as a plane 
gets in an upset like this invariably ruins 
the wings and perhaps other parts, due to 
the soaking-up of water. 

Therefore, since a great deal can be done 
in the matter of air resistance and weight 
by careful designing, it seems best to build 
floats with ample reserve buoyancy. 

It is important also that the floats shall 
move through the water easily. Take care 
to see that the surfaces are smoothly cov- 
ered. 

As for the shape of model airplane pon- 
toons, it is hard indeed to make any definite 
statement. Each of the many different types 
of model is suited to its own particular style 
of float. A flying scale model would un- 
doubtedly look best with floats patterned 
after those on full size jobs; while the same 
floats on a twin-prop pusher would be en- 
tirely out of place. 

The design of model airplane pontoons 
is a wide and interesting field, with many 
chances for the clever builder to develop 
new types of floats that will prove more 
eficient and much lighter than those now 
in use. New methods of construction will 
undoubtedly be developed in this fascinating 
game of ours. 

The quest for new records and better 
flying performance will inevitably set clever 
minds to working, continually fighting the 
battle with weight and drag, searching for 
new ideas and better methods of construc- 
tion. And, after all, the flying model sea- 
plane is the most interesting of them all to 
experiment with. 

Try it sometime. Take a model seaplane 
out on a lake with a rowboat. Make sure 
that your feet are braced and that you will 
not take. a mose-dive into the water; then 
set the model on the surface at the stern 
of the boat. Give it a gentle push. Watch 
it skim along rapidly, lift clear, and go 
soaring into the sky! You'll get a whale of 
a kick out of it. And besides, the exercise 
of rowing the boat won't do you a bit of 
harm! - 

The model airplane is a stepping-stone. 
The fellow who designs successful flying 
model seaplanes today will, quite probably, 
be designing full-size planes before many 
years have passed, and he will be applying 
the same principles that he uses today on 
his models. That is why, in this course, we 
discuss both models and full-size ships. 

Models bridge the gap between theory 
and practice and enable the observing 
builder-designer to learn by doing—the best 
way! By understanding the how and why 
of the thing the model fiend is able to 
watch his models fly, always figuring out 
the reasons behind their behavior, to im- 
prove their performance; and, last but not 
by any means least, he gets a sound founda- 
tion for future work in the great aircraft 
industry of tomorrow. 

So now we'll get back to full-size air- 
planes and their pontoons. 

With all the intensive research that has 
been carried on by means of model tests 





47 








FASTEST FIGHTER 
IN THE WORLD! 


This latest of the Curtiss designed fighting ships is 
being kept secret as to performance, but (it is 
rumored) does 300 m.p.h.! Kit includes full size 
layout, instructions, all material to dimension, hand 
carved prop, Townsend ring, radial motor, front and 
rear wheels, etc., to make this latest de- $3 25 
sign 24” flying model. Postpaid complete ° 











HOWARD RACER 


The sensation of the racing world—capable of 200 
m.p.h. with only a 90 h.p. motor! Model is 22” 
scale replica, capable of flights of nearly 90 seconds 
Kit includes full size layout, instructions, all ma- 
terial to dimension, wheels, etc., 


* to make this 
beautiful model. Complete kit, post- 50 
paid 


Send 5c. Coin For Catalog 


Catalog contains full line of kits, designs, ideas 
and the most reasonable prices you will find on 
i7. 


supplies. Ask for Catalog M7 


Pioneer Model Airplane Supply Co., 
Champaign, Illinois 


WHEELS 


Light weight sponge rubber pneumatic tires mounted 
on aluminum disc wheels. Satisfaction or your money 
back, 2” dia., 1%” dia., 1%” dia., any size, 25¢ a 
pair. COLORED DOPE. Real dope, not a dye. Red, 
yellow, green, orange, blue, gold, silver, and black. 
Any color, 1 oz., 20c; 2 oz., 30c 

GENTS WANTED. To sell model supplies on com- 
mission. Send 10 cents (coin) for price list, agent's 
certificate and instructions. If someone already has the 
agency in your town we will return your money 

Send 2 2-cent stamps for price list. 
The Medel Aero Shop, Bay Crest, Huntington, N. Y. 
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Big bundle of sample stock containing various sizes 
of balsa and other wood, t and square rubber 
strands, music wire, Japanese tissue, reeds, round 
wood, bamboo and our low prices cn model airplane 
supplies. Balsa stock is 18” long. Sent postpaid 
for 25c., five buncles for $1.00 
If you wish our price list only send 2c. stamp. Here 
is a sample of our prices on balsa 44” x 4” x 36” 
at le per piece. 

AERO SHOP 


3050 Huribut Ave. Detroit, Mich. 








Get 
This 





Big-Bang Bombing Plane 
(not a flying plane) 

Great fun for celebrations. Fires with loud 
“bang.” Each “bang” causes propeller to ro- 
tate. No matches, no gunpowder. Cheap am- 
munition. Size: 11 inches long, 13-inch wing 
spread. Price $3.50. At your dealer’s, or sent 
prepaid anywhere in U. S., with ammunition 
enough for hundreds of “bangs,” upon re- 

ceipt of price. Extra tubes of 

ammunition 15c. each. 

Other BIG-BANG toys — Can- 
non, etc.,—for $1.00 to $5.50. 
Write for Illustrated Folder. 

THE CONESTOGA CORP. 

Bethlehem, Pa., U. S. A. 
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IT’S A HABIT! U.S. MODELS 
Walk Away With All Prizes. 

his 20” Curtiss Robin 

Proves It—Fliy? Well 

Boy! Build One. 


U.S. Lockheed Sirius, Boeing 
Send 
De- 


NEW! 
P12B—Both Flying Wonders. 
10c for large 56 page catalog. 
scribes 26 models—1000 parts. 


eet OUR NEW 12 PAGE FOLDER 


MODEL AIRCRAFT con 


us Me DGE_ ST., BROOKLYN, NY. 
a NR a ag gE 








$4.2 for 


New .22 Cal. 
Blank Auto- 
matic Pistol. 
No License or 
needed 
for this new 8- 
Shot Alarm Pistol. 
Yhoots 8 times in succes- 
ion. Extra loud report. Easy re- 
joading, automatic ejector. Looks 
like a real pistol in construction, 
inish and durability. Use for pro- 
tection, starting ang = Absolutely safe and harmless. 
Send no money. $4.99 on delivery. Free firearm 
catalogue on - hg Jenkins, 62{ Broadway, New 
York, Dept. N. 














FREE! 50 feet Rubber with every order of $1.00 or 
over. Dope or Acetone same price, 2 oz. 9c, 4 oz. lé6c, 
8 oz. 29c, 1 pt. 45c. Colorless Ambroid, 2 oz “i9e, 1 
oz. ile, 4 02. 35¢. h stock Rubi 1/32 sq. 4 ft. 
le, 1/32 sq. 100 ft. l4c, 1/32x3/64 4 ft. Io, “405 ft. 
40c, 1/8x1/32 3 ft. lc, 225 ft. 60c, 3/16x1/32 2 ft. le, 


Rustproof Music Wire No. 4, 6, 10 ft. 
Select Balsa 1/32x2x36” 
1/16x1/16x36” 5 for 


222 ft. 87c. 
3c, No. 10, 12, 14, 10 ft. 4e. 
5c, 1/16x2x36"’ 6e; 1/8x2x36" 8c, 
8c, 1/8x1/8x36" 5 for 4c, 1x6x36"" 55c. Japanese Haw- 
kone Tissue 4c 1 sheet, 1 doz. sheets 38c. 10 Baby R. 
0.G. Kits in One $1. Send for price list of supplies. 
We give special discounts to clubs, schools and dealers. 
Boys make money selling supplies to your friends. Send 
West of Mississippi add 5c. 





for dealers’ price list. 
extra for postage. Woburn Model Airplane Shop, 
19 Belmont Street, Woburn, Mass. 
WHY ADVERTISED 
MODELS ARE BEST 
No one knows exactly how many model airplane 
companies are in business today—perhaps five hundred. 


Of this number about Fifty of the older and larger 
firms advertise their products. These fifty companies 
have large amounts of money invested in the model 
airplane business. And their profits on this investment 
depend on Your Satisfaction and Continued Support. 
These fifty large advertising firms are, therefore, most 
anxious to please you. You will find their models best. 


new SCIENTIFIC wonoes 

















3 a 23 B Fu 
arapparentty see thra jothes, Wood, 
4 Stone, any ob See Bones ‘in Flesh. 
FREE Pkg. radio picture p nnagg takes pictures without 
camera. “You'll like ’em.”? | pkg. with each 25¢ order. 
1 Mfg. Co., Dept. 93, Now Haven, Conn. 





‘SUMMER BARGAINS” 


On Model Airplane Supplies. Compare these prices and 
direct. 





quality with others and order your supplies We 
Bay, Dostas age » <. 8S. 6 hour service. 
amana Oil, § OZ. 20... eeeeeeeeseseecees ae 
Thrust Bearing, “Tint and strong, 2 fer.......-.. 05 
# doz. (with .025 or .035 hole)..........++eee. oe +20 
Hakone Tissue, 21x3i, 3 sheets Mccccaesnaae seco ole 
0 Gem. BROS 2. cccccccccccccccccrcccccccces coos oO 
1/8 Brass W » 05 
Piano Wire, Ne. 16-18-20-24, 5 . coil 02 
Star in Circle, -05, -08 
1/8 Flat near, fresh stock, 3 feet for. 01 
Peel BeetR, TES Te occccccecccccccccscvccccccccce 70 
Aluminum Tubing 3/16” dia., per foot....... eoos oe 
Aluminum Tubing, 1/8” dia., per foot........... -07 


New 1931 Catalog free with al orders ef 500 or ‘more. 
y.. uantity and Ms ol 


ew Boeing F ighter’’ 
RED Bin D MODEL AIRPLANE. & sueaties 
3910 OMAHA, 
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MODEL AIRPLANE 


in the Washington Navy Yard and else- 
where, there still remains one point in float 
design that puzzles engineers. That is 
“porpoising.” Porpoising is a violent rock- 
ing of the float, during which the bow of 
the float first rises and then dives. It is 
thought to be caused by the location of the 
step; but that has not, to my knowledge, 
been proven satisfactorily. 

Two different floats of precisely the same 
design, mounted on different types of 
planes, have shown exactly the opposite 
characteristics in regard to porpoising. That 
is to say, one of the floats did not porpoise, 
while the other rocked so badly that the 
pilot was unable to get the plane off the 
water. When a float starts porpoising the 
only thing to do is to close the throttle 
and stop the plane. No movement of the 
air controls seems to have any effect. 

It is possible that porpoising is caused by 
a combination of factors which—as in the 
case of the flat spin until a short time ago— 
are still obscure and will have to be worked 
out by scientific research and practical ex- 
periments. Since a float which porpoised 
badly when mounted on one plane behaved 
quite well when fitted to another, it seems 
probable that the oscillation is caused by 
the combination of certain factors in the 
design of the float coupled with certain 
other factors in the design of the plane. At 
any rate, the matter is still an obscure one. 

Earlier in this article we spoke of “nor- 
mal trim.” The word “trim” is one used by 
naval architects (boat designers) to indicate 
the angle at which a boat or float rests in 
the water under a load. As shown in Figure 
2, the trim is the angle between the hori- 
zontal—the waterline—and the deck line of 
the float. Each boat or float is designed to 
ride at a certain angle when loaded. This 
angle, then, is “normal trim.” In seaplane 
float design the expression is a handy one 
to use, just as “flying position” is used when 
speaking of the entire plane in the air. 

“Trim by the bow,” another expression 
that is often used in this connection, means 
that the float is riding with the bow lower 
in the water than normal trim. “Trim by 
the stern” means that the stern is riding low. 

Some very large seaplanes agd flying 
boats, as well as a few smaller ones, use 
water rudders for control while taxi-ing on 
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the water. Some experts claim that water 
rudders are dangerous, especially when con- 
nected to the air rudder controls, saying 
that the ship may be landing in a slight 
cross‘wind and the setting for water rud- 
ders will differ from that of air rudders, 

Since large seaplanes are rather hard to 
control in taxi-ing, however, water rudders 
are often used. Generally they are con- 
nected to a separate control and are left 
free as soon as the plane gets up speed for 
the take-off. 

There are many types of internal con- 
struction used in pontoon floats and flying 
boat hulls. Generally, though, the bulkhead 
and compartment style, with longitudinal 
stringers and cross-bracing is used. In 
practically all floats the interior is divided 
up into water-tight compartments. 

The reason for this is obvious. Should 
the hull be punctured, either by a floating 
log or by rough contact with a rock on the 
beach, the whole interior of the float will 
not fill and cause the airplane to sink. Just 
the one compartment will be flooded, and 
while it will be hard to get the plane off 
the water, it is at least safe from sinking. ~ 

In racing seaplanes, such as those used in 
the Schneider Cup races, some of the com- 
partments of the pontoons are often used 
for gasoline tanks, the fuel being lifted to 
the carburetors by means of pumps. This is 
an example of the clever designing that is 
done on these world’s record ships. You 
will notice, too, the excellent streamlines 
of these racing planes and their pontoons. 

In addition even more important in con- 
nection with our talk about pontoons and 
floats, notice that the pontoons of these rac- 
ing planes are very long in proportion to 
the size of the planes. Take a tip from 
that, model builders. The average model 
designer, when first he builds a flying model 
seaplane, generally makes his floats much 
too short, with the unfortunate result that 
his plane either noses over or tips backward 
in the water. It is imperative to have suffi- 
cient fore-and-aft buoyancy to get a good 
measure of longitudinal stability. 

We have merely touched the high spots 
of seaplane float design. The subject, in 
itself, is an art and a science—and a highly 
interesting one to the person who makes a 
close study of its many phases and branches. 


Model Air Motor 


(Continued from page 22) 


cylinders are now attached in manner shown 
in sketch No. 7. These side frames are made 
from 1/32” sheet brass by cutting and filing 
to shape. See sketch No. 8. 

Care must be taken in the use of solder. 
Do not apply more solder than absolutely 
needed on any part of the engine for a 
first-class sweating, as a surplus of this ma- 
terial only means an added weight to the 
finished motor. Bend tubing for conveying 
compressed gas (or air) to motor in accord- 
ance with sketch No. 5. Solder these tubes 
in place. See sketch No. 7. 

The rotary valve is constructed of alu- 
minum, if possible, if not, brass can be 
used but adds to weight of finished product. 
Lap in carefully as this valve also serves as 
the motor bearing. Enlarged details shown 
in sketch No. 9 clearly describe construc- 
tion of this important part. 


Secure the rotary valve in position on the 
general motor assembly as in sketch No. 10. 
This valve must be set in correct position 
as shown in valve timing diagram No. 11. 

The crank shaft is made up from parts 
shown in sketches No. 12, web No. 13, 
shaft No. 14, crank pin and assembled as 
in No. 15. The crank shaft and rotary 
valve are assembled as in No. 10 with con- 
necting rods on the crank pin. 

This completes the motor. It may be 
mounted on the nose of the plane by bind- 
ing it around the cylinders with button 
thread and doping same to the longerons 
and verticles of the motor mount. 

Tanks for holding compressed air or car- 
bonic acid gas may be obtained from any. 
model supply house at reasonable cost. 

New and practical methods of furnishing 
these engines with compressed carbonic acid 
gas will be described in some later issue. 


Please mention Move AIRPLANE News when replying to advertisements. 


























ORLD’'S LOWEST PRICES 


‘3 HOUR SUPPLY SERVICE” 


SCIENTIFIC BALSA 
Scientific Balsa Wood is the lightest and 
best Balsa grown and is imported from 
South America. Model aeroplane experts 
at every corner of the globe have used our 
Balsa for both their flying and scale models. 
Scientific Balsa Wood is Kiln Dried-strait 
grained stock, especially prepared and cut to 
convenient usable sizes. 
36” strips 
1/16 x 1/16 d 6 for 
1/16 x 3/32 0 6 for 
1/16 x 1/8 d 6 for 
1/16 x 3/16 . d 6 for 
1/16 x 1/4 j 6 for 
1/16 x 3/8 d 6 for 
Vi6x1/2 . 02% 7 for 
1/16x 3/4 . ‘ 03 8 for 
V/16x1 sees -03 8 for 
3/32 x 3/32 j 6 for 
3/32 x 1/8 : 6 for 
3/32 x 1/4 — oe 02 6 for 
3,32x1 d 8 for 
vs x 1/8 7 6 for 
1/8 x 5/32 ane : 6 for 
V8 x; am O14 6for 
: 6 for 
6 for 
6 for 
6 for 
8 for 
& fc rT 
8 for 
8 for 
4 for 
d 6 for 
3/16 x 3/16 : 01% 11 for 
3/16 x 1/4 0 6 ior 
3/16 x 5/16 . .02 6 for 
3/16 x 3/8 ia F 6 for 
3/16 x 7/16 : 8 for 
3/16 x 1/2 . 8 for 
3/16 x 3/4 ‘ , 4 for 
¢ 5 for 
8 for 
6 for 
8 for 
8 for . 
8 for. 
x v4 d 6 5§ for 
x 05 6 for 
5/16 x 5/16 03% 8 for 
3/8 x 3/8 ‘ 6 for 
3/8 x 7/16 . 6 for 
3/8 x 1/2 : 03 & for 
3/8 x 3/4 Se adhien ick E 5 for 
x1 oy 0 4 for 


3/ 
7/16 x 7/16 paneuloun 06% 5 for 
ys xi as d 4 for 


x 1/2 ire 7 3 for 
u ; ‘ 3 for 
3 for 

3 for 

3 for 

2 for 

4 for 

5 for 


40” strips 
1/16x1/16 ..... i 5 for 
vgexil/s . a : 6 for 
18 x3/8 aieen : 8 for 
1/8 x 1/2 d 8 for 
1/8 x 3/4 F 4 for 
Vg x1 05 6 for 
3/16 x 3/8 ; i 8 for 
3/16 x 1/2 j 4 for 
1/4 x1/4 j 4 for 
3/16 x 1/2 i 4 for 
1/4 x1/4 .04 4 for 
V2 x1/2 09 3 for 
SHEET BALSA 
36” lengths 

1/32 x 2” ‘ie 
W2Dx2 ... 
Viéx2 .. 
1/16x3” ... 
v8 x2” 
Vg x3” 
3/16 x 2” 
3/16 x 3” 
V4 x2” 
1/4 x3” 
3/8 x2” 
8 x3” 

PROPELLER BLOCKS 

.. 01% Bx 1% x 
: . O YMxh%ex 0 
x 7%..02 %x1%x 11 





-06 
4x 06 


x 
x 

x 07 
x 12 08 
x 

x 

x 


1 

78 13 
x lig 
61 


1% 09 
1% 3 

x lig 
PLANK BALSA 


36” lengths 
22 2 x 


12 


2 3 
¢ 2x6 
35 3x 3 
60 3 x 6 
BAMBOO 
Strait-grained no-knot bamboo. 


1/146x%x12 long 
Per dozen 


STILL GOING STRONG 


LOCKHEED Es CONST RUSTION KIT 
18” Wing Spread 
Contents of Kit: All wood parts cut to size. All wire 
parts formed. Tube of cement, rubber motor, true pitch 
propeller biock, tissue, and full size plan. 
Packed in an attractive box 
Postpaid $1.00 


JAPANESE SUPER FINE ’ TISSUE 
Extra Super Fine Tissue. Used by expert model 
builders all over the country. 
Sheet 18,24 


YOSHINO SILK TISSUE 


A new tissue. 
Sheet 18x24 


JAPANESE TISSUE 


For the commercial ship 
Sheet 204x241 


SCALE MODEL TISSUE 


For models that are to be covered with colored dopes 
Sheet 21x25 2 for .05 


JAPANESE TISSUE 
Sheet 19%x24% 


Reinforced Heavy Duty Winders 
Each 


2 oz. 


” CLEAR DOPE 
This is genuine model aeroplane experts dope 
thinned down to meet the requirements of model 
‘irplane usage. 
2 oz. bt. 
Per pt. 


COLORED DOPE 
Real pigmented aircraft dope. Do not confuse 
this with dopes of inferior quality. Colors: Inter- 
national Orange, Galatea Orange, Fokker Red, 
Spartan Green, Silver, Loening Yellow, Curtiss 
Blue, Black, White. 2 oz. bt. 10 
SCIENTIFIC DOPE THINNER 


2 oz. 


pt. iawn cal cdnaaecdhe ae ro 
ACETONE 


lo thin out your heavier liquids. 
2 oz. siciew Se 
; ive ae 


pt. ‘ ce 
AMBROID 
Genuine Ambroid manufactured by the world’s 
largest makers of ambroid. Used exclusively by 
the best model builders. 
2 oz. 15 
COLORLESS CEMENT 
At last colorless cement that is all it should 
be. Used by experts at Detroit. - 
2 oz. 5 





BANANA OIL 
2 oz. bt. -08 


CELLULOID WHEELS 
Lightest and strongest wheels for model aero 
planes, bushings included. 
13g diam. pr. 
1% diam. pr. 
$= diam. pr. 


ALUMINUM TUBING 
'g outside diam. per ft. 
3/16 outside diam. per ft. 
4 outside diam. per ft. 


WASHERS 
1/8 jar light indoor models, per dozen. 
per gross. ee 
1/4 jar outdoor modeis, per dozen 
per gross... * 


SHEET ALUMINUM 
12” wid WS per 
— 20 cee ie 


THRUST BEARINGS 

Very light 
Large size .035 hole each 
Small size .025 hole each 


SCIENTIFIC “EXPERT” RUBBER 
Scientifically prepared by the world's largest 
manufacturer of model aeroplane rubber. 
Four sizes. 
045 sq. . for .01 225 ft. skeins .50 
3/32 flat - for .01 225 ft. skeins .70 
1.8 flat . for .01 225 ft. skeins .70 
3.16 flat - for .01 225 ft. skeins 1.00 


.02—per doz. 
.02—per doz. 


DUMMY RADIAL ENGINES 
9 cylinder dummy whirlwind motors made of 
celluloid 3” in diam. and very light each 33 
Streamline Pants takes any wheel from 1” to 1%’ 
diam In perfect proportion with our N.A.C.A. cowl 
ings Price pr 10 
N.A.C.A, Cowlings (black celluloid), each ome 23e 


MUSIC WIRE 
Strong, light, used by every model builder. 
Sizes: .014, .020, .028, .034; 15 ft. for .05. 


PLANS 


We carry a full line of plans for model aeroplanes 
l0e each; 3 for 25c. 

Foxker Amphibian, Lockheed Vega, 8.E. 5 British 
lursuit Piane, Stinson City of Chicago, Rocket Plane 
Many more are to be added to this list 

We also have the complete line of AM.L.A. Scale 
Model plans. Each drawing is approximately 34”x44” 
Boeing P-(2 Pursuit... .20 Stinson Lycoming .... .26 
Vought Corsair .. .20 Waco Taper Wing... 70 
Fokker F-10 : 20 Lockheed Sirius 20 
Lockheed Vega ? oo ae 


PLANE COMPANIES 


We represent America’s largest model airplane 
supply houses. Order your kits direct from us 
and receive them quicker. 


Featherweight Compressed Air Motors 
Finished tank 37%23'x20 with 3 cylinder motor 
monnted. Tested ready for use, $7.25 complete 

Tanks for all model airplanes. 3x3x20" price, $4.00 
Sx3x24”, $4.50; 3x3230, $5.00. 

America’s lowest price ‘for a knockdown motor kit, al) 
parts are ready to be assembled. They are drilled 
iormed and shaped to correct size. 1 set complete $.99 





IMPORTANT, ORDERING INSTRUCTIONS 


Orders will absolutely not be filled unless you comply 
with instructions below. 
Orders under $.25 will not be accepted. 
2 a $.15 for packing and postage on orders up to 
0. 
On orders of $1.51 and over add 10 per cent for pack- 
ing and postage charges. 
Add l0c extra to above charges on balsa blank 
orders less than $1.50 west of the Mississippi and 
Canada. 
Postage stamps. Canadian or Foreign Coin not ac 
cepted as payment 
Remit by check, postal or express money order 
Make payment to Scientific Model Airplane Co., 
224-226 Bergen Street, Newark, N. J 
Each and every article purchased from us is guar 
anteed to be of the highest standard. 
= orders will be shipped 3 hours after receiving 
them. 
Orders amounting to $4.00 and over are sent post 
paid. 
Send 2e¢ stamp for latest summer catalog containing 
world’s lowest model aeroplane prices 





SCIENTIFIC MODEL AIRPLANE CO., 224-226 Bergen St., Newark, N.J. 


DEALERS AND CLUBS WRITE FOR SPECIAL PRICE LIST. 
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Cartridges, and our 
of latest novelties: all all for for ONLY 
y Express only, Ggaet 


ra Blan per 100, 


O. 
el 
Boocial olster (Cowboy Type) for pist bys Sdc. No C.0.D pment, 


Throw Your Voice 


Into a trunk, under the bed orf 
anywhere, Lotsoffun fooling the $41 + 
teacher, policemanorfriends, ¢ 





is =~ are uine ciz- love or friendship, 
Skull and Ositien Ring ie x ezcollent ality Very pretty, yet not 
Very striking. quaint and They ho a i 
uncommon. cigarette is “abou! Eac 
two brilliant, 
sparkle out 
the top, aA ior "Said to be a luc 


, 40 ‘Bille “20c., 120 or 
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THE DANDY PERISCOPE 


Very Interestng and Amusing Novelty 
SEE WITHOUT BEING SEEN 


Look Over the Heads of the Tallest Men in 


a Crowd. 
See Over a Fence, Around Corners, Etc. 


LOTS OF FUN AND 
AMUSEMENT 


Strongly Made. Equipped with 
Sight-Finder and Eye-Piece. 
HIS is the same kind of instrument that the soldiers 
use in the trenches to watch the enemy without risk 
of being seen themselves, and every submarine has 
one to project above the surface of the sea to keep a 
look-out for other vessels, etc. With it you can gaze over 
a high wall or see around a eorner without being seen 
yourself, or, if you are in a crowd, you can look “right 
over the heads of the tallest men and watch all the fun. 
Our illustrations will give you some idea as to the num- 
erous uses to wh'ch the Periscope can be put Every Ror 
bhare should have one for spying and anyone e'se who 
ants some rare amusement Dandy Per'scope is 
ery aventiy, "eae. will stand the roughest ha ing and the hardest 
wear, and with ordinary use shou'd last a lifetime. It measures Nd 
inches ‘ong, and a little over two inches wide. The Periscope Tube 
is handsomely deco-ated with colored des'gns to show many of its 
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Wonderful 
Instrument. 
It is 
Greatest chewing gum pe 
fools everybody. 
genuine until “they. wart 
@ world of fun in 
cule caieen chewing gum — 5 sti 
t Price, Pkg. 
2Set 12 tor tor 75c postpaid. 
Rubber Cigarettes. Priceper Box. 20¢ 


(Rubber Matches. Price per Pker.10c 


Just like @ regular package of 
eo oot os z 


Mirrors, 





Everybody de- 
lighted with it. 
d, Curious and interest- 
ing. ts of pleasure as well 
f asvery useful. Itisa Houble: Microscope for ex- 
amining the wonders of nature. It is also an 
Glass, a Stereoscope, a Burning Lens, a Reading 
a Telescope, a Compass, a pocket Mirror, and a 
y' pe—for examining eye, ear, nose and throat. It 
is w orth all the cost to locate even one painful cinder in the 
Folds flat and fits the poekes. Something great—you 
one. Don’t miss it. Sent by mail. Only 3! 35e or 3 for $1.00 s 
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Containing all the tricks and deceptions with cards 
ever invented, including the latest Tricks of the most 
ce’ebrated Conjurers, Magicians and Prestidigitators 
popularly explained. simplified and adapted for home 
amusement and Social entertainments. The whole so 
explained, that any one can, with a little practice, 
perform — most difficult feat, to his own satisfac- 
tien a the wonder and admiration of his friends. 
There ts ‘ake added a Complete Exposure of all the 
Card Tricks made use of by Pro‘essional Card P'ay- 
ers and Gamblers. Shows how “Skin’’ Gamblers cheat 
and win money by their infernal “‘palm fling’ and 
t the best work 
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The Veritable Pocket 
Pocket Player Plano Size Jazz-Band! 


Rolmonica is an automatic harmonica, that plays a music roll just like a player piano. 
It is a whole brass band all in one—the biggest ae om of the musical world in the last 
few years Anyone can play it, for all you have to do is to insert a roll, and turn the 
handle while you blow. That is all there is to it *\ thing could be simpler Any child 
who can do these two simple things can play the Rolmonica. It is a veritable pocket size 
Jazz-Band, combining the principles of the harmonica and the player piano. It is an 
instrument of a thousand melodies, it plays the popular airs of the past, as well as the 
latest Broadway hits. There are hundreds of rolls to select from, such 2s My Biue 
Heaven, Home Sweet Home, America, Old Black Joe, Annie Laurie, Sidewalks of New 
York, Hum oresque, Wild Irish Rose, Rosie O'Grady, Among My Souvenirs, Love's Old 
Sweet Song, Dixie, Mighty Lak’ a Rose, Aloha Oc, Ramona, Juanita, Rose Marie, Onward 
Christian Sokhers, Sally of My Dreams, Carolina Moon, I Faw Down & Go Boom, Weary 
River, Over There, Ma Cherie, Long Way to Tipperary, Make Believe, Desert Song, 
Paloma, Sweet Adeline, I've Got a Feeling, Pagan Love Song, When My Dreams Come 
rue, Parade of Wooden Soldiers, Land of Sleepy Water, Turkey in Straw, Hail the 
Gang's All Here, and hundreds of others. An uniailing source of amusement. You can 
delight your friends for hours and play tune after tune simply by chang- 
Small in size, fitting your pocket, yet mighty in its finger- 
toe-tingling tune power Not a toy, but a genuine musical 
instrument and the hfe of any party. One Roll free with each Rolmonica. 
Extra Rolls always obtainable; complete list with each instrument. 
New Rolls added each month, Price with 1 Roll $1.50; Extra Rolls l0c 
each, all postoai i 
A De luxe Edition ef our new Catalogue mailed on receipt of 2Sc. 
Handsom: binding. Bigger and better than ever. Only book of its 
kind in existence. Nearly 650 pages of all the latest tricks in magic, 
the newest noveliies, puzzles, games, sporting goods, rubber stamps, 
unusual and interesting books, curiosities in seeds and plants, etc., 
unprocurable elsewhere. Remit by Stamps, Coin, Money Order, Check, 
Canadian and Foreign Stamps also accepted. 
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